











WAL HI A World Review of 


} 
| 
| 
| 




















DESIGN & PRODUCTION - RESEARCH & DEVELOPMENT | 
KI, No. 12 























a “built-in” AID component 


A move on your mind? Whether it's new premises you're 
thinking of or just an alteration to your present layout, you 
can solve your finishing shop problems at one simple stroke 
by contacting AID. 
We make light, easy to use spray guns for every industrial use 
and. reliable, hard-working compressors that take up the 
minimum of floor space. In fact, all AlD equipment brings 
WwW you greater efficiency without necessitating any increase in 
& Gy. floor space. 
WY P “By calling in Al D at the outset, you make the installation of 
on a omplete finishing system in your factory as simple as 
O . p&&jng a suitcase! Our engineers will specify, install and 
ets imeieeay stems within any existing layout. 
D us a line today ? 


STRIAL DEVELOPMENTS LTD 
S - SHENSTONE - NR. LICHFIELD - STAFFS - ENGLAND 


nstone 341/5 Telegrams: Aidspray, Shenstone 
45 Palamino Crescent, Willowdale, Ontario 








SPRAY BOOTHS. We supply spray booths to every 
kind of industry, large or small. Not only supply 
them, but plan, co-ordinate and install the complete 
finishing system. 


THE MODEL 27 SPRAY GUN. Here's a spray gun that 
combines fine atomisation with exceptional lightness 


and durability. Used by leading aircraft. motor and 
engineering works. 
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PROOF-POSITIVE 
AND PRACTICAL 


We have longer and more varied 


experience in the industrial uses 
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A range 

of engines 

for all 
requirements wh 
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Mercedes-Benz Diesel engines, in common with all the products 
of Daimler-Benz, are world- famed for their high performance, 
economy, sturdy construction and dependability. They have 
additional advantages which are of particular importance in 
their use for rail transport: they take up little space, they are 
light and need little and infrequent attention. The range of 
Daimler-Benz Diesel engines consists of 34 models up to 1900 
PS. This range offers suitable power units for every type of 
locomotive, for shunting and for drawing express or goods trains 
for rail buses and high speed railcars 


Types and 
Performance 
Data 


cylinders 
Arrangement 
Output PS 
Speedrange 
Cyl. Bore 
displacement 
cu. ins. 
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M 202B 
M 2038 
M 204B 
636 
312 
Kya) 
315 
326 
851 
861 
852 
862 
853 


750 — 1200 
750 — 1200 
750 — 1200 
1500 — 3000 
1500 — 2400 
1500 — 2600 
1200 — 1800 
1200 — 1800 
1000 — 2000 
1000 — 2000 
1000 — 2000 
1000 — 2000 
1000 — 2000 
1000 — 2000 
1000 — 2000 
1000 — 2000 
750 — 1500 
750 — 1500 
750 — 1500 
750 — 1500 
750 — 1500 
1000 — 1500 
1000 — 1500 
1000 — 1500 
1000 — 1500 
1000 — 1500 
1000 - 1500 
1000 — 2000 
1000 — 2000 
1000 — 1500 
1000 — 1500 
1000 — 1500 
1000 — 1500 
1720 
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836 Bb 
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820 B 
820 Bb 
820 Db W 
837 A 
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PROCUNIER 
» £yesv 
the worlds : 


TAPPING 
EQUIPMENT 


NOW AVAILABLE IN GREAT BRITAIN 


* Precision built to highest standards — 


* Assures accurate, dependable, sensitive 
tapping 
* Affords automatic tap protection 


Monks & Crane Ltd 


BIRMINGHAM imo}, Tele), | MANCHESTER GLASGOW 


NEWCASTLE-ON-TYNE LEEDS BRISTOL 


SM/MC6174 
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GUIDE TO THE SPACE AGE ENCYCLOPEDIC DICTIONARY 
i ai of the OF ELECTRONICS AND 


terminology of space technology in dictionary form. Terms are 


authoritatively defined covering as broad an area as possible and N UCLEAR ENGIN EERI NG 


many cross-references, drawings and diagrams are included. First 


published in America this book will provide a valuable insight By Robert I. Sarbacher 

into the technical background necessary to understand and 

evaluate the scientific developments in this new and exciting The first and only encyclopedic dictionary to include all terms, 
field. 47/6 net. equipments, elements, components and systems. The outcome of 


a years’ a research, it forms a massive, inexhaustible 
ELECTRONIC EQUIPMENT Mm~Qwwmax- iv 
RELIABILITY 


By G. W. A. Dummer, M.B.E., M.1.E.E., Sen.Mem.1.R.E., 


and N. Griffin, A.M.Brit.I.R.E. A DIGEST OF 


A new book for all concerned with the design of electronic com 


ponents and equipment. The work covers the various factors ELEMENTARY CHEMICAL 


affecting the life and behaviour of different components and circuits, 


e.g. humidity, temperature, pressure, etc. 45/— net. TH ERMO-DYNAMICS 

TH E PRI NCI PLES AN D By D. Shireby, Grad.Mem.R.1.C. 
CONSTRUCTION OF This book provides an elementary account of chemical thermo- 
AIRCRAFT GAS TURBINES ctiuae ond eaiverulag aousees hd So the Getta bnteee of qremaneae 
A TARE MELA, ann, te omens ff bromoned wah sorted came ene 
tional principles, the operational problems and the practical 
maintenance and inspection of modern aircraft power plants. 


50/- net. 


A MANUAL OF 
TIME AND MOTION STUDY = oe eo oe 


By J. W. Hendry, F.R.Econ.S., F.C.I.M., etc. From all booksellers 
Fifth Edition 

This book makes a valuable contribution to the problem of how 
. ~— the standard of efficiency in industry in two directions: Parker Street, 

irst, by giving an incentive to workers to do their best; and, * 

second, by avoidance of all preventable waste. The book should Kingsway, London, W.C.2 


find a place on the office shelves of all industrial managers. 
21/- net. 
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A process for producing spherical powders 
of metals and alloys with uniform particles has 
been developed in the U.S.A. by the Union 
Carbide Corporation. Produced in a totally 
inert atmosphere, the particles, which range in 
size from 20 to 150 microns, with a uniformity 
rate of 98°, are free from such defects as voids, 
capacities, and inclusions. At present, six 
different powders are available, these being of 
copper, aluminium, nickel, stainless steel, tung- 
sten, and Nichrome, but other types will be 
added as requirements for them arise. In 
addition, a development programme is under 
way for products with a particle size of less than 
20 microns. Various applications for these 
powders have been projected, including their use 
to ensure better quality in sintered parts, 
reductions in the hazards of handling highly 
reactive powders, improvements in the thrust of 
solid-fuel rocket propellants by such additives 
as aluminium in spherical-powder form, and 
as standards for calibrating powder-analysing 
equipment. 


* * * 


In glass research, it is often necessary to use 
suitable liquids to simulate batches of molten 
glass, e.g., when investigating the flow and 
homogenization of a batch and in the calibration 
of viscosimeters. Such liquids must possess 
similar properties at room temperature to those 
of the molten batch and, for this purpose, it is 
advantageous, according to a note in the 
Czechoslovak journal Silikdaty (No. 1, 1960), to 
use mixtures of glycerine and starch syrup in 
various ratios, depending on the viscosity 
required. It is stated that liquids of this type 


possess all the qualities desirable for this | 
application. Thus, they are transparent, possess | 
only a slight yellowish colour, do not crystallize | 
at any concentration, and are stable, while their | 


viscosity greatly depends on temperature, exhibit- 


ing properties in this respect very similar to those | 


of silicate melts. 


* * * 


As reported in Materials in Design Engineer- 
ing for October 1960, the fact that polypropylene 
is a rigid yet resilient material which, in thin 
sections, has a virtually unlimited flex life has 
made it possible to mould relatively rigid com- 
ponents such as containers with integral poly- 
propylene hinges. In the as-moulded condition, 
a polypropylene hinge web has a unit tensile 
strength and stiffness equivalent to those of any 
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about the Arthur Balfour wide 
range of products! 
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_ to our many friends, at home and abroad 
. who appreciate the advantages in using 
“Capital” High Speed Steel Hacksaw Blades — 
q from one year end to another. 


ARTHUR BALFOUR 
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other section of the moulding, so that it has some 
resistance to flexing. However, after the first 
flexure of this relatively confined area, the fibre 
stress in the outer surface causes elongation 
exceeding the yield point, thereby orienting the 
crystallite structure and causing necking-down 
in this area. This orientation increases tensile 
strength and, as further flexing increases 
orientation, the hinge actually becomes stronger 
with use. Other thermoplastics, such as high- 
density polythene, have several of the character- 
istics of polypropylene, but none appears to 
provide the balance of properties required to 
give a comparable hinge performance. 


* * * 


As described in the No. 8-9, 1960, Report of 


the Japan Government Industrial Research 
Institute, Nagoya, comparative tests on the 
performance of carbide and ceramic cutting tools 
at very high speeds (up to 1200 metres/min) 
confirm that, with increasing cutting speeds, the 
wear of carbide tools increases considerably, 
while ceramic tools, owing to their excellent 
high-temperature hardness, show very little 
wear. The surface finish of machined com- 
ponents is, however, virtually the same with both 
types of tools. 


* * * 


Suitable for use as an insulation for lead- 
wires, for taping and wrapping coils, and for 
taping cable, new self-adhering insulating cloth 
and tape materials announced by the Westing- 
house Electric Corporation utilize a silicone- 
rubber coating on one or both sides of a con- 
tinuous-filament glass fabric. These materials, 
which are suitable for applications up to 180°C, 
are fully cured, so as to raise their dielectric 
strength above that of a semi-cured material. 
The adhesive is non-blocking in the roll, 
requiring no interleaf, and affords a lasting 
barrier against moisture. 


* * * 


An experimental investigation has been 
carried out in Russia to determine the variation 
in thermal conductivity of non-metallic powders 
at high temperatures. The results of this 
investigation (reported in Inzhenirno- Physicheski 
Zhurnal for October 1960) show that, in the 
case of powders of insulating materials with 
grain sizes of less than | micron, the increase in 
thermal conductivity is proportional to the 
increase in temperature. With grain sizes 
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When you can get all your requirements—including “‘specials’”—from one single source, 
you know you have a service which doubly commends itself; being both comprehensive and 
simple. This is why more and more buyers are cutting out unnecessary chasing, 
Office routine and costs, by obtaining all their tools from Hallmac—they realise this is the 
} | ONE 100%, efficient supply source for their tool needs. Hallmac’s immense and comprehensive 
\ stock of Engineer’s Small Tools, Macrome Treated Tools and Hand and Power Tools 

is backed by a distribution and service network that covers the whole country. 
You can benefit from the new efficiency this service brings. To prove this, may we send you 
the latest 44 page Hallmac Stock List, now recognised as the foremost of its kind? 
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between | and 10 microns, thermal conductivity 
does not depend on the material or on the grain 
size of these powders at temperatures less than 
200°C, but thermal conductivity increases with 
increasing grain size at higher temperatures. In 
the case of powders made from materials which 
are classed as semi-conductive, such as graphite 
and copper oxide, thermal conductivity has 
been found to depend largely on the heat 
treatment of the material and to vary sub- 
stantially from one type of material to another. 


* * * 


Details of a new piezoelectric frequency- 
selective relay are given in an article in The 
Journal of the Institute of Electrical Communica- 
tion Engineers of Japan for June 1960. The relay 
comprises a quartz plate, sealed in a glass tube 
at a pressure of between 2:5 and 8-0 mm Hg, 
the plate being set vibrating by excitation 
electrodes attached to it, causing an electrical 
charge to appear on its surface. When an 
electrical signal, with a frequency equal to that of 
the mechanical resonance frequency of the plate, 
is applied to the input terminals, the electron 
field becomes so large that it ionizes the gas 


molecules on the surface of the quartz plate, 
producing a direct current at the output terminals 
of the relay. When, however, the input signal 
has a different frequency from the mechanical 
resonance frequency of the plate, the intensity 
of the electron field is not large enough to 
ionize the gas, and no current is produced. 


* * * 


Less than half as light as comparable tube 
and fin radiators, a new design of endless-belt 
heat exchanger for dissipating waste heat in 
nuclear-powered space vehicles is being studied 
by the Rocketdyne Division of North American 
Aviation. As reported in Machine Design for 
October 13, 1960, it is estimated that the 
application of this type of exchanger in a 
300-kW space reactor would involve a total belt 
span of about 80 ft, with an overall weight of 
about 800 lb, as compared with 1800 Ib for a 
conventional radiator. During launching, the 
belt, or belts, would be wrapped around the 
power-conversion capsule and enclosed in a 
disposable aerodynamic shield. When the 
vehicle reaches its orbital flight path, the belt 
would then unfold automatically and start 
revolving around the outer surface of the 
capsule, the rotational speed being preset to 
maintain a constant temperature in the system. 
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Main grill frame —finished weight 4.20 Ibs. Cast by the Birmingham 
Aluminium Casting (1903) Co., Ltd., using KE A. 145 steel dies. 
Photograph by courtesy of Cannon Industries Ltd. 


(KXE) Steels are electrically melted to close limits of analysis and regularity of properties 


BECAUSE - Die blocks are ultra-sonically tested. 


B : 
ECAUSE Die steels are ready for quick delivery from large stocks. 





BECAUSE * Heat Treatment Service is available for all dies made from KE steels. 


KAYSER (ELLISON ()& CO.LTD ae 


CARLISLE STEEL WORKS~-SHEFFIELD 4 (te — 
| Telephone: SHEFFIELD 22124 ESTABLISHED 1825 —s 

ese 
on Stock Warehouse: ce tailias 
bridge Mews, Notting Hill Gate, W.11 Telephone: BAYswater 9131/2 


steels, is 
ind Stock Warehouse: available free 
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iead, Coleshill, Birmingham. Telephone: Coleshill 2041 /2 on request. 



































BUSINESS ‘NOTES 


The second-largest manufacturers of tyre valves in 
the world, the Bridgeport Brass Company, of Bridgeport, 
Connecticut, are to start production in Northern Ireland. 
The new company, to be known as Bridgeport Brass Ltd., 
will occupy a 75,000-sq ft factory at Lisburn, Co. 
Antrim, built by the Northern Ireland Government, and 
will produce tyre valves and valve accessories. The 
company expects to occupy the Lisburn factory in 
February 1961. 












— 





* * 






Established under the name of Salvesen & Turnbull in 
1846, the firm of Chr. Salvesen & Co., of Leith, which 
has continued under that name since 1872, will be 
dissolved as at December 31, 1960. The business will, 
however, continue as Chr. Salvesen & Co. Ltd., a private 
company recently formed by the partners with a view to 
bringing their organization into line with modern needs. 
The new company will formally take over on January 1, 
1961, with Mr. L. M. Harper Gow as chairman and 
managing director, and Messrs. H. W. Hollyer and 
G. H. Elliot as assistant managing directors. No 
significant change in personnel is involved, with the 
exception that Capt. H. K. Salvesen will withdraw from 
direct managerial responsibility, while remaining chair- 
man of the boards of the family group of shipowning 
companies now to be managed by Chr. Salvesen & Co. 
Ltd. 



















* * * 











It is announced by Colt Ventilation Ltd., of Surbiton, 
Surrey, that they have formed a subsidiary company in 
Holland, to be known as N. V. Braat en Colt Ventilatie, 
of The Hague. The new company, which is partly 
British-owned and partly Dutch-owned, is a joint venture 
with the Dutch engineering company, N. V. Bouwstoffen 
v/h A. E. Braat, of The Hague, Rotterdam, Amsterdam, 
Eindhoven, and Venlo. 













* * * 


Stockdale Engineering Ltd., of Poynton, Cheshire, 
and the Mixing Equipment Co.. Inc. (MIXCO), of 
Rochester, N.Y., announce the formation of a new 
company, to be known as Lightnin Mixers Ltd. By taking 
over the range of standard U.K. mixers and also marketing 
the complete line of “‘Lightin” industrial mixers, the 
integrated range of fluid mixers available will represent 
the most comprehensive line of this type of equipment 
obtainable anywhere. 















* * * 





An agreement has recently been signed between 
Smiths Industrial Division and The ABEM Company, of 
Stockholm, each company having appointed the other as 
sole distributor of their high-speed pen recording and 
laboratory equipment in specified areas. The ABEM 
Company has developed a range of scientific measuring 
instruments. including laboratory oscillographs, direct- 
writing recorders using a heat-sensitive paper as the 
recording medium, and_ ultraviolet-light recorders 
incorporating moving-coil mirror galvanometers of 
advanced design. Smiths Industrial Division also 
market Kelvin-Hughes high-speed pen recording equip- 
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FACTS AND FRICTION 


Look at the 
FLEXHOISTA—6 strands each of 197 
wires with an independent wire rope 
core, all perfectly assembled yet all 
working independently to give flexibility, 

























They are continually subjected to 
both external and internal stresses and 
strains and to surface abrasion and 
pressure; these changes are taking place 
very rapidly when the rope is running. 
That is why it is so important to get the 
right rope for the job. 


FLEXHOISTA is made by & 
Company with close on a century of 
experience and service in ropes.* 
















*For scheduled replacement, 
emergency or just honest advice about 
wire ropes—call in Whitecross any time. 


FIT THE ROPE FIT FOR THE JOB - Fil 


THE WHITECROSS COMPANY LIMITED 


// WIRE ROPES 


V WARRINGTON, ENGLAND. EST. 184 





THE ENGINEERS’ DIGEST 


construction of 4] 





All you need to start automatic welding 
are the seven standard components (in- 
cluding power source) which make up 
the Quasi-Arc Basic Head. Mount them 
on a simple fixture to suit your own type 
of work and you are in production. (Make 
use of that old radial drill or lathe, for 
example, to manipulate the welding head 
or workpiece). The Basic Head is intend- 
ed primarily for Fusarcico, welding, but 
can be converted in minutes for the 
UNIONMELT OR FUSEMELT SUbmerged arc pro- 
cesses. The equipment can also be 
supplied as a complete fixed or self- 
propelled welding machine ready for use. 




















GO AUTOMATIC—with the Quasi-Arc ‘Basic’ Welding Head 


NEW LOW-COST AUTOMATIC WELDING PLANT. British Oxygen now 
introduce an entirely new concept in automatic welding plant. With the 
Basic Head you can construct an automatic welding installation to meet 
your own special requirements—at a much lower cost than before. 
The plant can be adapted progressively to meet production changes by 
buying conversion parts independently as required. For full details write 
for Quasi-Are Technical Circular No. 204. 


THE BRITISH OXYGEN COMPANY LTD. 


Quasi-Arc Works, Bilston, Staffordshire Telephone: Bilston 41191 @®) 








BUSINESS NOTES 


ment, so that the combined ranges of equipment of the 
two companies offer a complete coverage of high- 
frequency recording. The ABEM company will distribute 
Kelvin-Hughes recording equipment in Sweden, Norway, 
Denmark, and Finland, while Smiths Industrial Division 
will distribute ABEM recording equipment in the U.K., 
the Commonwealth, the U.S.A., and certain territories 
in Europe. 


* * * 


It is announced by the Birfield Group of companies 
that their new headquarters is located at 20 Hill Street, 
London, W.1. The telegraphic address is now Beltistos, 
Audley, London, but the telephone number remains 
unchanged (GROsvenor 7090). In addition, the head- 
quarters of Birfield’s Automotive Division is now at 
Chester Road, Birmingham (Tel: Erdington 2191), while 
their Railway Division’s headquarters is now located 
at Victoria Works, Sheffield 8 (Tel: Sheffield 364411). 


* a * 


British Furnaces Ltd., of Chesterfield, in association 
with Kepston Ltd., of Kinross, have formed a Kepston 
Division of British Furnaces for the production of 
electric resistance furnaces, to operate with controlled 
atmospheres, for brazing most metals, including stainless 
steels. 


* *K * 


Payne Products International Ltd., manufactures of 
the ‘““Lapmaster” range of automatic precision lapping 
machines, have moved from their Hounslow address to 
larger premises at Buckingham Avenue, Slough, Bucks. 
(Tel: Slough 26741/4). 


a * * 


Industrial Instrument Services Co., who have recently 
moved to larger premises in Elkington Street, Aston, 
Birmingham 6 (Tel: ASTon Cross 2771), announce that 
they are now the British agents for the Sales and Technical 
service of the Wheelco Instrument Division of the Barber- 
Colman Co., of Rockford, Ill., U.S.A. Their services 
include a repair and reconditioning service for all 
existing Wheelco pyrometer instruments, together with 
a complete range of thermocouples to suit any type of 
instrument or application. 


* * * 


David Rowan & Co. Ltd., of Glasgow, marine en- 
gineers and boilermakers, announce that they have 
signed a 15-year agreement with Wm. Doxford & Sons 
(Engineers) Ltd., to manufacture the Doxford “P” 
range of opposed-piston oil engines. 


* * * 


The telephone number of C. E. Johannson Ltd., of 
Dunstable, Beds., has now been changed to Dunstable 
62422. 


* * * 


The new showrooms, offices, and warehouse of Charles 
Churchill and Company Limited are now at 2-12, The 
Crescent, Salford 5, Manchester (Tel: Pendleton 1382-6). 
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worm drive 
hydraulic pump 


incorporating many interesting features 


Ss 





This pump is specifically designed as a mining hydraulic 
pump and incorporates many features based on 
our long experience of mining duties. In particular 
we would mention— 


@ COMPACT DESIGN OF MINIMUM 
DIMENSIONS 


ALL STEEL CONSTRUCTION 
LOW PLUNGER SPEEDS 


* 
* 
@ MINIMUM WEIGHT FOR EASE OF 
HANDLING 

* 

* 

* 


EASE OF OPERATION 
MINIMUM MAINTENANCE 
EASE OF DISMANTLING 





The unit is suitable 
for operation with water, water/soluble oil mixture 
and hydraulic oil. 


Write for literature. 


Joseph Evans 





JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. 
Nine Elms Iron Works, Reading, Berks. 
Tel: Reading 67182 /4 
London Offices: Pulsometer House, 20/26 Lamb’s Conduit 
Street, London, W.C.1. Tel: HOLborn 1402 
Branch Offices at Glasgow, Manchester, Birmingham, Cardiff, 
Newcastle, Derby 
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Cranes for Special Applications 






\ 


IRCULAR CRANE 


— 


) 


— 1 20 ton Semi-Goliath crane at 
Polythene Plant of 1.C.1. Ltd 


The crane making industry is today being charged with the 
design and production of cranes for special application and 
Wharton Crane & Hoist Co. Ltd. have an_ international 
reputation for the many specialized fields they serve. 

The Wharton technical advisory service is available for 
individual consideration of your problem. 


THE WUHARTO, CRANE & HOIST CO. LTD. 


REDDISH STOCKPORT ENGLAND 





PEI 





Phone : Heaton Moor 2227. Grams : * Gallant, Manchester. Code : Western Union. 
LONDON | Lincoln House, 296/302 High Holborn W.C. 1 hone: Chancery 7911 Grams: Chancery 7911 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co. Ltd., 25 Blythswood Square, Glasgow C. 2 Phone: Central 6917/8 Grams: Gorbaxco, Glasgow 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3 Phone: Central 1457 Grams: Central 1457, Birmingham 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone: Penarth $8527 Grams: Penarth 58527 
NORTHERN IRELAND: General Engineering Products Ltd, 7/9 Great Patrick Street, Belfast Phone: Belfast 23743 Grams: Belfast 23743 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road. Dublin Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 O'Connell Avenue, Dorval Staton P.Q Phone: Melrose 1-3528 Grams: Marauipco, Montreal 
Gordon Russell Ltd., 1661 West Fifth Avenue, Vancouver 9, B.C Gra le. 
Mumford, Mediand Led., 576 Wall Street, Winnipeg, Manitoba Phone. 37-180, 37-187-188-189. Grams: Mandem. 
SOUTH AFRICA Kenneth Ray Ltd, P.O. Box 5662, 34 Ameshofl Street, Braamfontein Jonannesourg Prone 44 2168. Grams: Gemray 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 
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CONTRACTS 


Within three morths of the announcement of an 
agreement between Brown, Lenox & Co. Ltd., of 
Pontypridd, and the Palmer-Bee Company, of Detroit, 
Mich., U.S.A., orders have been booked for heavy-duty 
conveyors and auxiliary equipment for steel rolling mills. 
These orders, which are valued at £400,000, include coil 
conveyor equipment for the Spencer Works at Llanwern 
of Richard Thomas and Baldwins, and for the new 
Colvilles steel strip mill in Scotland. The equipment will 
be built by Brown, Lenex & Co. Ltd., to the designs and 
specifications of the Palmer-Bee Company. 


* * * 


An “Orion” data-processing system, ordered from 
Ferranti Ltd. by the Beecham Group Ltd., manufac- 
turers of soft drinks, toilet and pharmaceutical products, 
and food and confectionery, will be used for the produc- 
tion of sales and marketing statistics, and for invoicing, 
customer accounts, and stock control. The system, 
which will be installed at Beecham House, Great West 
Road, Brentford, Middlesex, towards the end of 1962, 
will cost, with its associated input, output, and magnetic- 
tape data-storage equipment, about £300,000. In this 
processing system, the heart of which is a high-speed, 
fully transistorized “Orion” computer, data will be filed 
on high-speed magnetic tapes, permitting the files to be 
up-dated on a daily basis. Peripheral equipment in the 
installation will include six high-speed magnetic-tape 
units and also fast line printers for data output. The 
system will be sufficiently powerful to deal with other 
applications and to cope with expansion. In addition, 
the computer has been designed in such a way that its 
facilities can easily be extended, if necessary. 


* * * 


G. & J. Weir Ltd., of Glasgow, have received an 
order from the South-West African Administration, 
Water Affairs Branch, for a Weir ‘*Multiflash” water- 
distillation plant at Luderitz. The order, which was 
obtained through their South African representatives, 
Fraser & Chalmers (S.A.) (Pty.) Ltd., is for a plant 
similar to that recently completed at Guernsey and will 
produce over 120,000 gal per day of pure fresh water from 
sea-water. The installation will operate in conjunction 
with an existing electricity generating station and will 
use bled steam from the main turbines as the heating 
medium. 


* * * 


An order has recently been received by The Kester 
Evaporator & Engineering Co. Ltd., of London, for 
two evaporators for concentrating electrolyte liquor. 
The plant will be installed at the Ebbw Vale Works of 
Richard Thomas & Baldwins Ltd. and is due to start 
operation in 1961. The evaporators will form part of 
a complete installation for the continuous production of 
tinned steel strip, ordered from and engineered by The 
Head Wrightson Machine Co. Ltd., of Middlesbrough, 
who have hitherto used evaporators of American design 
for this type of application. Monel metal is used in the 
construction of these evaporators, which are of the 
single-effect climbing-film type. 
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HYDRAULIC CIRCUITS 


can be bought 
in a_ package! 


THE ARMSTRONG 
HYDRAULIC ACTUATOR 


enables you to install first-class hydraul 
circuits in the easiest and most economic 













































way in the world. 

You can select a combination of t 
various types of Armstrong Actuator uni 
to suit your individual requirement 
Efficient assembly requires only eleme 
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An Armstrong Actuator does away W 
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terd to crop up with links, levers 
cams. Once installed and charged 
will function for as long as the mact 
or structure in which it is embodie 
smoothly and efficiently. This bold t 
conception of hydraulic control 
behind it the vast experience gained 
the Armstrong Patents Compa 
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of their unique position 1 
engineering are abiq 
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to offer Actuators of this quality at 04 
price. 

Armstrong “ Off-the-Shelf” 
and Pump units—manually 
operated—put so many possibiliti i 
in vour reach” that early investiga 


is advised. Ask for leaflet APL 51/18— 
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ARMSTRONG PATENTS CO. LT9 


EASTGATE, BEVERLEY, YORKS 
Tel. Beverley 82212 
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“| the Joy WNI12 stationary compressor 


s bod The natural balance of V-design, the soft “wave action’ of Joy valves 
Comps and the perfect harmony of motor and drive are some of the good design and 
cai €Ngineering reasons why this compressor sustains controlled quiescence throughout 


ality at 
a the noisy factory day. Country-quiet, sentry-still Joy compressors are 


worth reading about in publication AD/6. Please write for a copy. 
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The Dowty Group Ltd. announce that Mr. L. Harper, 
a director of Coventry Precision Ltd., has been appointed 
vice-chairman of the board. Mr. Harper is also managing 
director of Dowty Hydraulic Units Ltd. and a director of 
Designex (Coventry) Ltd. Mr. E. S. Gibbons, managing 
director of Designex, has been appointed to the board of 
Coventry Precision Ltd. 


* * * 


Mr. A. Hunking, managing director of Westool Ltd., 
of St. Heien’s Auckland, Co. Durham, has been appointed 
to the board of the Warner Electric Brake & Clutch Co., 
of Beloit, Wis., U.S.A., whose full range of electro- 
magnetic clutches and brakes for automatic machine 
control is manufactured under licence by Westool Ltd. 


* * * 


It is announced by Mono Pumps Ltd., of London, 
E.C.1, that Mr. J. S. Brough, M.I.Chem.E., M.I.Mech. E., 
M.Inst.F., F.Inst. Pet., has been appointed to the board 
of directors of the company as assistant managing 
director. 


* *” * 


Fletcher Miller Ltd., manufacturers of cutting and 
lubricating oils, announce that they have acquired the 
exclusive services of Mr. B. Fraser, A.M.I.Mech.E., 
A.M.I.Prod.E., as applications engineer at their head 
office and works at Hyde, Cheshire. Mr. Fraser, who was 
formerly assistant chief manufacturing development 
engineer with the guided-weapons division of English 
Electric Aviation, Stevenage, will primarily be concerned 
with liaison with representatives, advising clients of the 
practical applications and usage of the large range of 
technical products made by the firm. 


* * * 


Mr. N. E. F. Hitchcock, B.Sc., F.Inst.Pet., has been 
appointed laboratory manager of the main research 
establishment at Hayes, Middlesex, of the Castrol Group, 
in succession to the late Mr. P. W. L. Gossling. In 
addition, Mr. Hitchcock will continue to be Group 
development chemist, a position he has occupied for the 
last nine years. 


* * * 


Viscount Amory of Tiverton, P.C., the former 
Chancellor of the Exchequer, has rejoined the board of 
Stenners of Tiverton Ltd., one of the engineering com- 
panies of the Heathcoat Group, of which he was deputy 
chairman until he relinquished all his directorships on 
becoming a member of the Government. 


* * * 


As part of the company’s further expansion pro- 
gramme, British Geon Ltd., of London, W.1, a company 
in the Distillers Plastics Group, announce that Mr. A. H. 
Fletcher has been appointed sales manager for Geon 
P.V.C. resins and latices, while Mr. H. A. Wardle has 
been appointed sales manager for “‘Hycar’’ nitrile 
rubbers and acrylates, and Mr. D. J. Pretorius, who 
joined the company from National Chemical Products 
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This simple test on an aluminium piston treated with 
Alumilite HARD Anodis ng demonstrates the exceptional 
resistance to abrasion achieved by this unique process. 
Alumilite HARD Anodising opens up new fields for the 
use of aluminium where previously harder metals only could 
be used. For moving parts such as bearings, pistons, cams, 
bobbins, generator brush boxes, sliding door runners, arti- 
ficial knee-joints, etc., this process has proved entirely 
satisfactory. 
There may be many unsuspected applications where 
Alumilite HARD Anodising can save you machinery and 
material costs. Send us details of your production and we 


will gladly advise you. 


Technical Data Sheets available on request. 


ALUMILITE & ALZAK 


LIMITED 


PRIORY WORKS, DEPT. N, STATION RD., LONDON, S.W.19 
Telephone: LiBerty 7641 


MIDLANDS: 20/21 MERIDEN STREET, BIRMINGHAM, 5 
Telephone: MIDLAND 7426 
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PNEUMATIC TOOLS 








B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE 53333 (PBX) 





DECEMBER, 1960 Volume 21, No. 12 7 





PERSONAL 


VOUUUE OAV OUEODEOOOUO UE UEEOOEUUORGOOEGOEDOEDEODEOE UCU UCOUEDTEOECOO EOE COEEET 


Ltd., South Africa, will act as sales manager, Geon 
P.V.C. compounds. In addition, Mr. E. J. Hoskins 
becomes technical service manager (Geon P.V.C. 
dispersion resins), Mr. W. S. Mure technical service 
manager (Geon P.V.C. pastes and latices), and Mr. S. 
Mottram chief technical service manager. 

* + * 


Mr. T. Hannaby, M.S.M.A., has been appointed 
general sales manager of the Mine Safety Appliances 
Co. Ltd., of Glasgow, E.3, and will assume responsibility 
for marketing the entire range of mining and industrial 
safety equipment of the company, both at home and 
overseas. 


* * * 


Following the death of the company’s chairman, 
Sir Cecil Weir, International Computers and Tabulators 
Ltd., of London, W.1, announce that, pending the 
appointment of a chairman, Mr. H. V. Stammers, 
D.F.C., has been appointed acting chairman, while 
Mr. C. Mead has been appointed deputy chairman and 
Mr. J. Bull managing director. 


* * * 


Mr. N. A. Slater has been appointed commercial 
manager of the Pollard Ball and Roller Bearing Co. 
Ltd., and will be based at the works of the Group in 
Ferrybridge, Knottingley, Yorks. 


* * * 


Sigmund Pumps Ltd., of Team Valley, Gateshead, 
announce that Mr. H. I. S. Catherwood, M.A., has joined 
the company as sales director, in succession to Mr. H. P. 
Lord, who has been appointed managing director of 
International Boilers and Radiators, a sister company in 
the Bookers Group. Mr. Lord will continue to be 
a director of Sigmund Pumps Ltd. 


* * * 


It is announced that Mr. E. Chatterton, B.Sc.(Eng.), 
M.1.Mech.E., F.R.Ae.S., who has been acting as en- 
gineering consultant to The Coventry Victor Motor 
Company, of Coventry, has now been appointed technical 
director of the company. 


* * * 


Harper Engineering and Electronics Ltd., of London, 
W.1, have appointed Mr. J. Sigmund,  B.Sc., 
A.M.I.Mech.E., as local director of Harper Engines Ltd., 
a member company of the group. 


+ * + 
Moto Plastics Ltd., of Gateshead, Co. Durham, 


announce the appointment to the board of directors of 
Mr. L. Coltman, formerly of Insulators Ltd. 


* * * 
As announced by The Skefko Ball Bearing Co. Ltd.. 
of Luton, Beds., Mr. A. I. Helm, hitherto the company’s 


plant engineer, has been appointed works manager of 
the company’s proposed new factory at Irvine, Ayrshire. 
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KERAUNOS High Speed 








Steel Hacksaw Blades offer Ae 
exceptional wear-resistance - 
in cutting hard and tough 
materials such as Nickel- 

Chrome Steels, Stainless Steels, 


Tool and Gauge Steels 


with 


| Hacksaw Blades. 


Write for your copy of our 
new helpful booklet ‘* What 
you should know about 
Hacksaw Blades’”’ 

and see how you can effectively 
improve production and 
reduce machining costs 

by using KERAUNOS High 
Speed and PAX Low 

Tungsten Hacksaw 

Blades 


SANDERSON BROTHERS AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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Automatic Remote-Controlled Turbo-Generator 
Sets 


The second of the Bristol Siddeley 3-MW _ turbo- 
generator sets ordered by the South Western Electricity 
Board is now in operation at Lynton. Like the first 
set (at Princetown), which has been in service for almost 
a year, this “pocket-size” power-station is entirely 
automatic and operates under remote control by telephone 
from Electricity House in Bristol. These two robot-type 
power-stations are the first of their kind to go into 
service anywhere in the world, and have been developed 
by Bristol Siddeley as a lightweight plant to meet the 
requirements of public-supply companies, large industrial 
concerns, and contractors for peak-load operation, 
emergency supplies, stand-by duties during maintenance, 
and use as mobile generating units. 

The advantages of this equipment include low capital 
cost, instant readiness, and high reliability, as well as 
fully automatic operation with remote control. Further- 
more, the unit is compact and requires no outside water 
supply, while maintenance is simple, involving no more 
than one visit per month. 

The 3-MW generator is driven by a modified version 
of the Bristol “Proteus” turbo-prop aero-engine, which 
provides 4250 hp. However, Bristol Siddeley are also 
developing a 15-MW turbo-generator set, using the 
“Olympus” jet engine, and one of these sets has already 
been ordered by the Central Electricity Generating 
Board for installation at Hans Hall, near Birmingham. 


Physical Society Exhibition 


As a result of the recent amalgamation of The 
Institute of Physics and The Physical Society, the 
Physical Society Exhibition will be known as The Annual 
Exhibition of The Institute of Physics and The Physical 
Society. The next exhibition will be held between 
January 16 and 20, 1961, at the Old and New Halls of 
the Royal Horticultural Society, Westminster, London, 
S.W.1, and will include lectures on “Hydrodynamic 
Research” by F. S. Burt, of the Admiralty Research 
Laboratory, ““The Physics of the Oceans” by Dr. G. E. R. 
Deacon, of the National Institute of Oceanography, 
and “Some Physical Problems in Travelling at Supersonic 
Speed”” by Dr. F. P. Bowden, of the Laboratory for 
the Physics and Chemistry of Solids, Cambridge 
University. 

Tickets are available on application to The Institute 
of Physics and The Physical Society, 47 Belgrave Square, 
London, S.W.1. 


**An Introduction to Comminution”’ 


Stimulating interest in and providing a good general 
background for the detailed study of what is undoubtedly 
an important engineering subject, ““An Introduction to 
Comminution”, produced by Film House Productions 
Ltd. for International Combustion Ltd., is a film which 
utilizes a simple, but graphic and interesting, approach 
to promote understanding and appreciation of a subject 
that is playing a vital part in many industries. 

Produced in colour and including a judicious use of 
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NYLON AND 
LEATHER 


COMBINE TO FORM THE FINEST 
BELT KNOWN TO INDUSTRY 


The Miraclo Belt represents the ultimate in 


efficient belt transmission. Miraclo embodies a 
nylon core with chrome leather bonded to both 
sides by our own unique process. The result? 


It’s enormously strong yet amazingly light and 
flexible. The leather face gives unequalled grip. 
The nylon provides elasticity but with virtually 


no permanent stretch. We'll be glad to send you 
further details and samples of the Miraclo Belt. 


FREE. Send for this new 12 page 
colour brochure No. 301 which fully 
explains in word and picture the 
Miraclo Nylon-Core Belt—the belt 
that performs miracles. 


Miraclo 


STEPHENS BELTING COMPANY LIMI 


SNOW HILL, BIRMINGHAM, 4 
Ira Stephens Limited, Ashton-Under-Lyne 
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LOOKING FOR FLUIDS—with exceptional thermal stability—fluids that are water-repelient 
and retain good dielectric characteristics over a wide range of temperatures — that 
resist oxidation—have low volatility and show little change in viscosity with temperature 
—are ideally suitable for use in damping mechanisms—as heat transfer media—and for use 
in hydraulic, springing and coupling devices—GET THEM FROM MIDLAND SILICONES. 


Remember — Midland Silicones Ltd. have consistently set the pace for British progress in this fast 
developing field. Remember, too, that — while silicones cost more initially, this extra outlay is more than 
offset in terms of greater efficiency and long term economy. 


MS) MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 TEL: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham « Glasgow « Leeds - London + Manchester + Agents in many countries 
eeeceoeeen2eoe#*ee#eee#ee#8e#eee#e#rfe#e#e#e#ee#ee 


The full range of MS silicone fluids is NAME 

(oKes-Yon ai ol-1emiamelcit-li mia melel march vam otaleliactc1aiare, COMPANY 
Guide to MS SILICONE FLUIDS.’ Just 
complete the coupon and we'll be glad_to 


ADDRESS 


send you a copy. 





ceecoc3weeoeoeoer eee ee eee eee ee ee 
® MSFla 
DECEMBER, 1960 Volume 21, No. 12 21 








animated-cartoon techniques, the film traces the pattern 
of the historical development, theory, and practical 
development of comminution equipment for use in 
modern industrial installations, as well as research, 
testing, and applications. In short, the International 
Combustion Organization, who are intimately concerned 
with the supply of equipment covering the broad fields 
of comminution in industry, are to be congratulated on 
their foresight in establishing in this way a basic know- 
ledge of the subject, so much so that the film is admirably 
suited for instructional use in the training of students 
and technologists. 

This 32-minute film (16-mm, in Eastmancolour) is 
available on loan through the Gaumont Film Library. 


BICC Group Railway-Traction Research 


Laboratory 


For information on the performance of pantograph 
equipment, designers have hitherto had to rely almost 
entirely on observations made on the actual railway 
track. Because, however, such observations are 
difficult, lengthy, and of limited accuracy, the BICC 
Group has augmented its already extensive research 
facilities by setting up a new laboratory at Tolworth, 
designed specifically for research of this nature by means 
of a scale model capable of reproducing faithfully all the 
dynamic mechanical characteristics of the full-scale 
equipment at simulated speeds up to at least 100 mph. 
Believed to be the only one of its kind in the world, this 
model has now been operational for some months. 

The laboratory housing the models measures about 
200 » 20 ft. The track is in the form of a closed loop, 
with two straight sides, 144 ft in length, and with closing 
curves, 14 ft in diameter. The middle parts of the 
straight sides, i.e., the actual test sections, which are 80 ft 
in length, are enclosed and are temperature-controlled. A 
trolley, about 12 in. long, driven by a 50-V d.c. motor 
supplied with current from the rails, is used as a vehicle 
for the pantograph and the necessary instrumentation, 
the motor being underslung to lower the centre of 
gravity and avoid the risk of derailment at the curves. 
The scale of velocity is such that an actual train speed of 
100 mph is represented by a model running speed of 
nearly 18 mph. 

The model pantograph follows closely the articulated 
design of the prototype. Each member has _ been 
designed with the correctly scaled bearing length and 
approximately the correct centre of gravity, but with a 
lower mass than required. The necessary additional 
mass was then added by two separate weights, so 
positioned that each member possesses the correct centre 
of gravity and moment of inertia. The two working 
springs are steel helices, and the springing of the panto- 
graph head is achieved with leaf-springs. The three 
arrangements of overhead equipment, i.e., simple 
catenary, compound, and _ stitched catenary, which 
have been designed and are being installed by British 








MECHANICAL ENGINEERS 


Young mechanical engineers with imagination 
will enjoy the challenge of design and develop- 
ment work in I.C.I. Nobel Division. Some posts 
are vacant and will be filled by men with degrees 
in mechanical engineering who are under thirty 
years of age. 
For men of quality, prospects of rapid promotion 
are excellent, in an environment that encourages 
original effort. 
The vacancies are in the West of Scotland, on the 
Ayrshire Coast of the Firth of Clyde, an area that 
offers opportunity for golf, sailing and mountain- 
eering. 
The Company operates a five-day week, a Profit- 
Sharing Scheme and a Staff Pension Fund. 
Assistance towards house purchase is available 
for married men who will also receive a refund of 
reasonable removal and trave! expenses. 
Brief personal details should accompany applica- 
tions to: 
The Staff Manager, 
IMPERIAL CHEMICAI 
INDUSTRIES LTD. 
Nobel Division, 
460 Sauchiehall Street, 
Glasgow, C.2 








Insulated Callender’s Cables Ltd., for the British 
Railways 25-kV a.c. system, are being reproduced. The 
solid contact wire and the stranded catenaries are 
represented by fine wire, on which closely spaced 
cylindrical beads are fixed to give the correctly scaled 
mass and elasticity. 

The position, velocity, and acceleration of the 
pantograph trolley are essential data which must be 
known at all times. These are gathered from devices 
which feed back high-frequency signals to a_ receiver 
from a transmitter carried underneath the trolley. The 
transmitter aerial consists of two underslung flat plates 
spanning a receiver aerial wire carried by the supporting 
structure. The movements and displacements of the wires 
in the model are measured in several optical or electrical 
ways which may be used separately or in combination. 
The optical methods are high-speed cinematography and 
a method which registers the position of a wire by 
casting a shadow of it onto a photo-sensitive device. The 
favoured electrical method employs a capacitive coupling 
to a high-frequency signal carried by the model wires. 
The results of the last two methods, together with signals 
from the trolley instrumentation, are simultaneously 
displayed on a multi-trace oscilloscope with a recording 
camera, or on a multi-channel chart-recorder. 
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London Office : 
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LARGER P.I.V. GEARS 
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STONE-WALLWORK LIMITED 


32 VICTORIA ST., LONDON, S.W.1 Phone: Abbey 7681 Grams: “Stonwalabb” Sowest, London 
WORKS: OLDHAM, LANCASHIRE 


Also Makers of Worm Reduction Gears, Piece Goods, Stamping Machines and Light Alloy Bobbins for the Textile Trade 
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NEW TECHNICAL BOOKS 


Technical Illustration. By T. A. Thomas. 154 pp., 
260 illustrations. Publishers: McGraw-Hill Publishing 
Company Ltd., McGraw-Hill House, 95 Farrington 
Street, London, E.C.4. Price: 50/6. 

Intended for use as a text for students, as a book for 
home study, and as a reference work or handbook for 
those employed as technical illustrators, technical 
writers, or commercial artists, this outstanding book will 
undoubtedly prove invaluable in training readers in 
industrial methods and in helping them solve the typical 
problems confronting a technical illustrator. The entire 
book is devoted to technical illustration, no discussions 
being included on lettering, geometric construction, or any 
other fundamentals of draughting. Similarly, exact 
theories and their basis are not emphasised; instead, 
their application and use in industry are stressed. Thus, 
more space is allotted to showing techniques accepted by 
industry for drawing fundamental problems than to 
explaining various theories and, while it is true that in 
some cases these techniques may not agree with theory, 
they are in common use and are entirely satisfactory. 

Bearing in mind that technical illustrations are not 
meant to be exact drawings, their main purpose being to 
show a representative picture of an object, the author 
discusses the basic procedures used to make three- 
dimensional drawings, utilizing numerous examples to 
illustrate procedures in a step-by-step fashion. Actual 
industrial methods and problems are used throughout. 
The use of the ellipse and hexagon template is thoroughly 
covered, together with a variety of basic industrial tech- 
niques. Perspective and dimetric grids are described in 
detail, together with methods of shading, including the 
latest line-shading techniques. In addition, several 
chapters are devoted to a description of special mechanical 
equipment, including the newest mechanical aids. 


The Modern Slide-Rule. 3rd edition, 1960. By 
Dr. Richard Stender and K. K. McKelvey, B.Sc., 
A.M.LC.E. 119 pp., 47 illustrations. Publishers : 
Cleaver-Hume Press Ltd., 31 Wright’s Lane, Kensington, 
London, W.8. Price: 6/-. 

That the slide-rule is, when properly handled, a useful 
instrument cannot be denied. It is, by the same token, 
very often a grossly misused instrument, in the sense that 
it encourages laziness and can even result in a consider- 
able waste of time. Strangely enough, this tendency 
nearly always arises in the case of those who employ a 
slide-rule constantly and who therefore use it automatic- 
ally, without considering the relative simplicity or other- 
wise of the calculations involved. This is no exaggeration, 
inasmuch as this reviewer has vivid memories of seeing one 
engineer using a slide-rule to divide 14 by 7 and, in one 
memorable case, to see another subconsciously starting 
to manipulate his slide-rule for a division by 10. 

In short, in the reviewer’s opinion at least, a slide-rule 
should be used only when it is capable of performing 
calculations which cannot be carried out with equal 
accuracy by other means. In very many cases, of course, 
simple mental arithmetic can provide a far more rapid 
answer with much greater accuracy. In other cases, 
mental arithmetic or the use of a pencil and paper cannot 
provide the requisite answer quickly enough, and here 
the slide-rule comes into its own, as shown in this 
excellent little book, which constitutes a manual of 
self-instruction on the slide-rule and its uses for schools, 
colleges, and professional users. 

After explaining the operation of the instrument, the 
book shows how to apply it to a wide range of problems 
in engineering and other fields and, as such, is devoted 
mainly to the log-log ard special scales. In addition, a 
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large number of examples is given, many of them worked 
out step by step. In this edition, additional examples 
have been included, with a view to showing how the 
slide-rule is capable of performing an astonishing 
number of tasks, including speeding up or simplifying 
all kinds of calculations, checking figures obtained by 
other means, avoiding unnecessary repetition, and 
rapidly tabulating the results of applying different values 
in a given formula. The book also includes additional 
information on the work that can be done with the 
various advanced and special-purpose instruments, such 
as dynamo and motor efficiency scales, slide-rules for 
commercial applications, long-scale cylindrical rules, 
and watch-type circular slide-rules, as well as the use and 
usefulness of the so-called folded scales, which will, no 
doubt, soon become a normal feature of all slide-rules, 


Irrigation and Hydraulic Design (Vol. IID). By Serge 
Leliavsky, Ph.D., M.I.C.E., F.Am.Soc.C.E. 782 pp., 
825 illustrations. Publishers: Chapman & Hall Ltd., 
37 Essex Street, London, W.C.2. Price: 273/-. 

Completing the trilogy, this final volume of Dr, 
Leliavsky’s outstanding reference work for irrigation 
and hydraulic designers covers hydraulic structures for 
irrigation and other purposes, as distinct from Vols. I 
and II, which dealt respectively with the more general 
fundamentals of design works in terms of basic hydraulic 
theory, and specific design methods and theory for 
irrigation works. 

The present volume deals with multiple-purpose 
hydraulic structures, such as the various types of head- 
works on alluvial rivers, from the point of view of design, 
execution, and economics, as well as hydraulic power- 
stations in general, navigation locks, arches, dams, etc. 
Dr. Leliavsky is not only a recognized authority on his 
subject, but also has the ability to write lucidly and, 
indeed, interestingly. 




















CHAPMAN & HALL 


* Just Published * 


IRRIGATION AND 
HYDRAULIC DESIGN 
Volume III 


| 
Hydraulic Structures for Irrigation | 
and Other Purposes | 


SERGE LELIAVSKY 
Illustrated — 13 gens. 


THE ANTENNA | 

L. THOUREL 

Translated by 
H. de Laistre Banting 
Illustrated — 70s. net | 
DICTIONARY OF | 
AUTOMATIC CONTROL | 


ROBERT J. BIBBERO 
A REINHOLD BOOK 
48s. 
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NEW RADICON 
‘ADAPTABLE 
RANGE OF 
SMALL WORM 
REDUCERS 





First with Fan Cooling! 

The incorporation of high- 
efficiency cooling fans, enables 
these new small Radicons to achieve 
surprisingly high thermal ratings. 
That means bigger horsepower in- 
puts—wider range of applications! 


Unequalled Mounting 
Versatility ! 
The feet of ‘Adaptable’ Radicons 














are detachable, so you can mount 
the units to suit yourself. Whatever 
the angle, their high efficiency 


remains unimpaired. 


That’s only part of the story! So send for the new Radicon Catalogue, which gives full details 


of both the ‘Adaptable’ range, and the over-4" ‘Solid Foot’ range. 


DAVID BROWN = 


DAVID BROWN CORPORATION (SALES) LIMITED RADICON DIVISION 
PARK WORKS HUDDERSFIELD TELEPHONE: HUDDERSFIELD 3500 
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LATEST INDUSTRIAL LITERATURE 


1. Steels for Diecasting and Hot Work 


The range of steels described in an illustrated 28-page 
brochure includes steels for diecasting dies, die cores, 
ejector pins, and die bolsters, hot extrusion steels for 
extrusion dies, mandrils, and followers, hot stamping 
and pressing steels, hot punching, piercing, and trimming 
steels, etc. In addition, details are also given of uncoated 
welding rods, and of hot-work steels for a large number 
of general and special applications. 


2. Air Compressors 


An illustrated 8-page brochure contains information 
on a range of air compressors, including complete 
installations which consist of a single-stage air-cooled 
air compressor, an electric motor, and air receiver, 
control gear, and belt drive. Description is also given 
of models comprising a small rotary air compressor 
directly coupled to an electric motor and designed to 
produce small volumes of oil-free air at low pressures. 


3. Rotary Water Strainers 

Eminently suitable for straining large quantities of 
water drawn for industrial uses from seas, rivers, and 
canals, a range of rotary water strainers is dealt with in 
a 12-page brochure. The strainer is so constructed 
that the incoming unfiltered water is delivered to the 
outside of a brass drum revolving in a casing, and 
after passing through perforations in the drum, the 
cleaned water is discharged at the other end of the 
casing, the debris deposited being either washed-off or 
— by a scraper blade and dispatched via a sludge 
valve. 


4. Hacksaw Blades 


The range of hacksaw blades described in an illus- 
trated 12-page brochure includes high-speed steel, 
flexible, and double-edge hand and power blades, as well 
as saws for steel and wood, machine knives, shear blades, 
etc. Useful information on the selection of correct 
saw-teeth for the process of hand sawing, as well as on 
various aspects of the operation of sawing machines, is 
also given. 


5. Heat-Resistant Coatings 


Eminently suitable for the high-temperature pro- 
tection of muffles, soot blowers, pyrometer tubes, rotary 
kilns, grill plates, burners, ingot moulds, furnace con- 
veyors, etc., a range of heat-resistant coating processes 
is described in a 4-page folder. The applications dealt 
with include aluminium coating for the protection of 
steel structures and components up to 550° C, aluminizing 
for the protection of iron and steel up to 950’ C, and 
nickel-chromium coating of steel for the use at tempera- 
tures up to 1200° C. 





MAIL THIS COUPON’ TO-DAY 


THE ENGINEERS’ DIGEST, 12.60 
120 Wigmore Street, London, W.1. 
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Please send free and without obligation the literature indicated by 
the following circled numbers: 
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6. Pliable Ducting 

Ease of cutting, great degree of pliability, and the 
possibility of installation on site are some of the major 
advantages of the composite paper and metal ducting 
described in a 12-page brochure. The ducting has good 
heat-insulation properties, making it suitable for heati 
and ventilating installations, as well as for fume and 
dust extraction. Another field of use of the pliable 
ducting includes motor cars, commercial vehicles, and 
rail coaches in connection with heating, demisting, and 
defrosting installations. 


7. Side-Channel Pumps 


Designed to meet the demand for pumps capable of 
generating high heads whilst delivering relatively small 
quantities of liquids, a range of side-channel pumps is 
described in a 10-page brochure. The pumps, which 
are specially suitable for pumping boiler feed water, 
are so designed that the liquid enters and re-enters the 
space between its rotor blades several times before 
leaving the pump: thus, the energy imparted to the 
liquid is correspondingly greater than that which would 
be generated by a conventional! centrifugal pump and 
impeller of the same diameter and speed. 


8. Automatic Control Equipment 

A series of brochures and leaflets issued by a leading 
manufacturer contains particulars of electronic counting 
and batching equipment for general industrial uses, 
photoelectric equipment for registration and control, 
batch counting, intruder alarms, and special applications, 
such as press guards, heating control, monitoring high- 
speed presses, etc. Details are also given of a range of 
automatic weight-control equipment for the control 
of filling and emptying of hoppers and tanks, the 
enforcement of safe-load limits for cranes, the prevention 
of over-tensioning of ropes and cables, and the automatic 
control of blending. 


9. Machine-Cut Gears 

Intended as a guide for the selection and application 
of gear drives, an illustrated 80-page handbook contains 
details of power rating, transmitted loads, ratios, and 
dimensions of machine-cut spur, bevel, and mitre gears, 
suitable for drive combinations of from 12 to 2 DP. 
Details are also presented of heavy industrial drives, 
including spur and helical gears for rolling mills, sugar- 
and cement-mill drives, steelworks plant, etc. 


10. Recirculating Ball Nut and Screw 


Suitable for applications in machine tools, radar 
jacks, car steering, aircraft wing-flaps and landing-gear, 
nuclear plant, and a great deal of other uses where 
rotary motion has to be transformed into linear 
movement, a range of recirculating ball nuts and screws 
of simplified design is introduced in a 4-page brochure. 
The nut has a hardened and ground ball track and an 
integral return passage in the nut body, which enables 
the outside diameter to be reduced and undue damage 
to the nut avoided. For applications where a small 
amount of backlash is undesirable, an integral preload 
can be built into the nut or, alternatively, an adjustable 
preloaded nut is available. 


11. Slag-Welding Process 

Coupling the advantages of carbon dioxide gas- 
shielded arc with that of a special flux-cored wire, a 
special slag-welding process and equipment is dealt 
with in a 15-page brochure. The equipment is specifically 
designed for welding oil-storage tanks and_ provides 
uninterrupted welding for the full circumference of the 
tanks. The power source is provided by two or more 
standard welding generators, setting-up of the machine 
and welding man-hours being about one-tenth of those 
for manual welding. 


DIGEST 


THE ENGINEERS’ 











ul 





these 
perfec 
been 
be se 
accur 


positi 
Inas 
the s 


We é 


DE 





72 .°F 68 B 


~ 


se <3 Sse? ce ™” S. 





the answer 
to nearly every 
torque 


SWITHS MAGNETIC PARTIGLE COUPLINGS ‘cx;c**" 





An infinitely 
variable electrical 
torque control 


A positive drive 
entirely without 
slip, or with 
controlled slip 





Coupling or 
braking action in 
either direction 


Remote operation 
for automation, 
with negligible 
electrical power 


= have been quick to appreciate the advantages of 
these unique couplings. In the comparatively short time since SMITHS 
perfected the Magnetic Particle Coupling, very varied applications have 
been found in a wide range of industries. Wherever rotary control must 
be sensitive and precise, the Magnetic Particle Coupling gives unique 
accuracy with unique simplicity. 


Reliable torque 
limitation 


No slip rings 

excitation coil is 
issi , en stationary 

The transmission of exact torque values (whether in a slipping or a 


positively locked condition) is dependent solely on the excitation current. 
Ina slipping condition, the transmitted torque is virtually independent of 
the slip velocity. 


Negligible wear 
negligible 
maintenance 


Smooth operation 
torque 

You are invited to write to SMITHS for full technical information. coca sania 

We are, of course, especially keen to co-operate on new applications. ee 

available (torque 


capacities trom 


‘1 0.5 Ib tt to 200 Ib ft) 
S. SMITH & SONS (ENGLAND) LIMITED 
INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON 
TELEPHONE: WITNEY 678 
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NO MORE 
D.C. MOTOR 
PROBLEMS! 


E.P.E. turn D.C. problems 
into 0.6. motors* .... 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so 


They don’t know about E.P.E. 


*E.P.E. specialise in D.C. equip- 
tment, combining their many years 
experience in this field with a keen 
interest in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 


ELECTRICAL POWER 


“3, ENGINEERING CO. (B’ham) LTD. 
im Bromford Lane, Birmingham 8 
By ‘Phone : STEchford 2261 
< "Grams: Torque 'Phone Birmingham 
*s London Office 421, Grand Buildings, Trafaigar 


Square, W.C.2. ‘Phone: WHitehal! 5643 and 7963 
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Piccadilly Linc... 































...the line that leads 
to the heart of 
London life 


Bright lights—clegant shops—hotels smart- 

est of the smart—cosmopolitan .crowds—famous 

names, famous places—Green Park in the Spring— 

the Circus of a Saturday night — Covent Garden — 

Leicester Square with slinky Soho just around the corner— 

Hyde Park—Knightsbridge. 
Piccadilly Line—known the world over. Its trains too, with their © © @\ or eee 

Vv 

new coaches in their all-silver finish are as attractive as the places they 

serve. We are proud to say that London Transport chose Hoffmann 

Axleboxes and Hoffmann Suspension Tubes for their stock running on the 


Piccadilly Line. 





Hoffmann parallel Roller Bearing 
Axleboxes and Hoffmann Traction 
Motor Suspension Units—thousands 
are now giving reliable and 

regular service on British 


and Overseas Railways. 





IMustration shows engineers assembling bogies fitted with Hoffmann equipment for the 


all-silver bigh capacity passenger coaches built by Metropolitan Cammell Carriage and 
Wagon Company Ltd., for the Piccadilly Line 





THE HOFFMANN MANUFACTURING co. LTD., CHELMSFORD, ESSEX 
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morcantre ZC TTT 


There’s nothing quite like it... 


...that’s the beauty of it 


Look at these advantages — Light as aluminium. High 
resistance to wear. Wide range of resistance to chemical attack. 
Easily machined. High thermal conductivity. Excellent heat 
radiation. Not wetted by molten metal or slags. Non-seizing. 
Self-lubricating. High resistance to thermal shock. Good mechanical 
strength at high temperatures. Good electrical conductivity. 
Available in impervious forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the 
design engineer. Talk them over with our technical staff. 





The illustration shows a Reetifier Conirol Grid, a Rectifter Anode, a Boat, a 
Bearing, two Gland Rings, a Piston Ring, a Tube and a Valve Anode — just a 
small selection of products showing the remarkable versatility of Morganite Carbon. 


CARBON AND GRAPHITE — ELECTRICAL, CHEMICAL 
M QO R ( A N % AND MECHANICAL; CRUCIBLES, FURNACES, 
REFRACTORIES ; RADIO PARTS SINTERED METAL 


PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT, 
THE MORGAN [CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.!! 
C58A /416 BAT: 8822 Lo 
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QUALITY - RELIABILITY - PERFORMANGE 
AFTER-SALES -SERVICE 
. backed by the Successful bxppernence off 60 Years 


L.D.C. Range includes SPECIALISTS 
A.C. & D.C. MOTORS OF ALL TYPES in the design and 
ALTERNATORS AND 2 
TURBO-ALTERNATORS construction of 
SELF-STARTING 
SYNCHRONOUS MOTORS motors to customers 
marae BRAKES particular requirements 





LANCASHIRE DYNAMO & CRYPTO LTD 


London & Export Office: ST. STEPHEN'S HOUSE, VICTORIA EMBANKMENT, WESTMINSTER, LONDON, S.W.1E. 
MS9A ————————-__ A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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Special 
Vertical 
Milling 
Machine 


Table (working surface) 108 in. x 30$in. 


Spindle Nose to Table, max. 41 in. 


Spindle Driving Motor, 40 h.p. 




















KENDALL & GENT: 


GORTON 


MANCHESTER 
Phone EAST 1035 


Spindle Speeds up to 1000 rpm 
Table Feeds up to 48 ipm 


Spindle Sleeve Feeds up to 
24 ipm 


Infinitely variable 
Table Feeds 


Infinitely variable 
Spindle Feeds 


Electric Locking 
to Spindle Sleeve 


Electric Locking 
to Milling Head 


Backlash-free 
Table Drive 


INFINITELY 
VARIABLE 
ABLE FEEDS 


AUTOMATIC 
LUBRICATION 


STRONG 
And 


STEADY 





SPECIALISTS IN PLANO -MILLERS° and VERTICAL MILLERS 
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V-Belt Drive and F enner 


WEDGE-Belt Drive Wedge-Belt Drives are 
for the same job SLIMMER, LIGHTER, SHORTER, CHEAPER 


@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 
give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge, New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 

@ Two Wedge-Belt sections, 2” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 








HERE IS THE PROOF 

















| MOTOR DRIVEN V-BELTS AND DRIVE ORIVE 

D R | Vv & | PULLEY PULLEY FACE WEDGE-BELTS CENTRE List WEIGHT 
| DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 
sue. V-Belt 33 63 3 S—AlI9CO7S SOG BT C«dGT 
Wedge-Belt 3-15 5-60 It 3Alpha280 7:1 «£5 °3-8 10% 
SAVING 16%, 12% 54% ~ 5%, 19% 36%, 
scone V-Belt a 7) 6—B65 87 £17-0-7 668 
cai Wedge-Belt 5:3 106 233 6Alpha560 15:3 £Il- 11-6 36-2 
SAVING 18%, 1s% 48% ~ 18%, 32% 45%, 





UAYCM (2 WEDGE-BELT DRIVES 


MADE ONLY BY 











' 

NAME AND POSITION “a : 

Catalogue 135/20 i 

details drives REND NAEEP VNR EA ASSN ERNE EE ae 1 
up to 200 h.p. . 

Send for it FIRM’S ADDRESS : ; 


ae ! J. H. FENNER & CO. LTD. HULL 
a 





THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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SHT CLUTCH FOR THE JOB 


RAV Aa 


The Rockford 112” single plate over-centre clutch unit is used in the 
striking side boom equipment (left) made by T. T. Boughton & Sons 
Ltd., Amersham Common, Buckinghamshire, and installed on a 
Fowler Challenger 33 Tractor. 


XY x 


a a ee 


A \/ _— 
x 


SL 


The right-hand illustration shows a Caterpillar D.8 Tractor, also 
fitted with an 112” Rockford clutch unit and T. T. Boughton side- 
boom crane attachment. 


ROCKFORD FEATURES Being an over-centre 


type, the Rockford clutch is held positively in the engaged 
or disengaged position; when being operated the thrust is 
momentary, and in the running position end thrust is 
avoided. Easily adjusted; easily maintained. Made in an 
extensive range of sizes etc. 
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Full particulars on application of Rockford products and 
Borg & Beck clutches. 
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FRICTION CLUTCHES \ LS 
POWER TAKE-OFFS 


BORG & BECK COMPANY LIMITED 
> LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
a | 





ONE OF THE AUTOMOTIVE 2» a= PRODUCTS GROUP 
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A thoroughbred — 


the new | 








Crowthorn 10:” (21” swing) H.D. Model Centre lathe 





























backed by 5O YEARS experience 


in the manufacture of high class machine tools 











Designed and built in the best traditions of Crowthorn quality and performance the new 104-in. H.D. 
lathe is a worthy successor to the famous 10}-in. M.D. Model. Notable entirely new features of the H.D. 


lathe are 


Larger gap 36-in. swing 
Completely redesigned bed. 


‘oo 62 8 t © 


Redesigned tailstock. 
Electric suds pump. 


Large hollow spindle 3-in. bore. 
154-in. width. 


Larger and more powerful headstock for heavier cuts and higher speeds. 


Please write for detailed literature on this outstanding new lathe. 


Other famous models in the Crowthorn range include Centre Lathes from 7}-in. to 20-in. 


centres, 


30-in. and 36-in. swing Boring and Facing Lathes, with square or hexagon turrets, combination Turret 


Lathes and 194-in. stroke Shaping machines. 
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HIGH CLASS MACHINE TOOL MAKERS 


lin 
am N)- UCCECCCCCCC0 


CROWTHORN ENGINEERING COMPANY LIMITED 
REDDISH - STOCKPORT - ENGLAND 
Phone: STOCKPORT 7271-2-3 Grams:‘CROW TOOL, REDDISH’ 
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here is a man Cutting costs 
and solving his guard problems with 


; f | | gon L 


Regd. Trade Mark 
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NASLED) 
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Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 
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BACKED BY 
MORE RESEARCH 
THAN ANY 
OTHER SCREW 


Unbrako are making screws now to take strains which 
are still drawing board calculations. That is what 
Unbrako’s genuine five-year lead means to industry. 
Designers can plan ahead in the confidence that the 
fasteners they will need already exist. 

Unbrako screws are made by men with a wealth of 


experience, applying the skills of today to the needs 





of tomorrow, backed by intensive research and th 


most advanced production techniques. 


Fastenings are no problem nowadays. Unbrako indiv 





dual product leaflets, gladly sent free on request, wi 
meet most of your needs. For special projects, th 


Unbrako man will be happy to call. 


UN BRAKO | 


JINBRAKO SOCKET SCREW COMPANY LIMITED, COVENTRY. TELE: 89 
UNBRAKO SCHRAUBEN Gm. b. H. DUSSELDORF 


UNBRAKO STEEL CO. 
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LTD. SHEFFIELD, ENGLAND 
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ARCHDALE 
Mutiplec.. : 


SPEED PRODUCTION AT 
INTERNATIONAL HARVESTER 


With hydraulic feed and sliding head, these 
are the machines to slash costs where multi- 
drilling on batch production is involved. At 
International Harvester Co. (Gt. Britain) Ltd., 
Doncaster, for instance, six 33 /64 in. and four 
13/32 in. diameter holes are drilled in hubs for 
baling machines at the rate of fifty-five hubs per 
hour. 




















These machines can be supplied with circu- 
lar or rectangular heads, with up to twelve 
adjustable spindles with a capacity, according 
to size of machine, for drilling holes from 3 in. 
to 14 in. diameter. Machines with fewer 
spindles naturally have a greater capacity. 


Ask for complete details and production 
data on your own work. 


JAMES ARCHDALE & CO. LTD 
BLACKPOLE WORKS * WORCESTER 


Telephone No. Worcester 27081 (7 Lines) 


A Member of the Staveley Coal & Iron Co. Ltd., Group 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 
Telephone No. &9221 
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COVENTRY GAUGE 
TOOL COMPANY LTD 


ATRIX’ 


QUALITY 





Thread Grinding Machines 


Ps 
save money on parts like~these 
— 






Screw Plug Gauge 
22” dia. x 11 T.P.I. x 23” 
Whitworth Form 


he various ‘MATRIX’ Models represent the 
world’s widest range of Thread Grinding 
Machines. 


They will accommodate a range of work extending 


High Speed Stee! Tap from the finest threads used in precision 


b” 03 TP... 20° 
Whitworth Tap 

Limits BS949 

Grinding Time 80 secs. 


instrument manufacture up to a maximum capacity 
of 14” diameter by 72" long. 

The machines embody the latest advances 

in toolroom and production thread grinding technique 


and are based on many years of research 
Thread Crushing Roller 
3” dia. x 8 T.P.I. x 12” 


American Form 


and development. 


Micrometer Screw 
10mm.x0.5mm.x40mm. 
long, S.1. Form 
Grinding Time 6 mins. 





Internal Combustion 








Steering Worm Internal Threaded Screw Plug Gauge 
Engine Valve Seat 26mm. x 6mm. x 66 Component 14” dia. x 4 T.PLL. 
12” dia. x 20 T.P.I. x &” mm. long 1$” dia. x 16 T.P.I. x 2” Acme. 
Whitworth Form L.H. Worm Form x 4” Unified Form 
Grinding Time 50 secs. Grinding Time 3 mins. Grinding Time 4 
mins. 

——ooorr , ‘ 

R 0 C KW E L L For further particulars write or telephone TODAY 

Ve Oo a a ae WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 
ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
Matrix 7 
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18.4.1 High speed steel 


Available from stock iii eens sh 
as bar and forged wer eee inn 


~ he . Tee 
blanks of all sizes. Excellent red hardness 


and toughness. 





Ease of heat treatment and 
flexibility of application. 





——————————— 
——————————————— 
————__——— 


————— Typical Analysis : 
SSS] 
SS Carbon 0.75%, 
ree Tungsten 18.20%, 
Suitable for all general high-speed Chromium 4.15% 
machining of steels up to 70 tons per Vanadium _ 1.20% 


sq. inch tensile strength, grey cast 


Molybdenum 0.80% max. 
iron and non-ferrous metals etc. 


ENGLISH STEEL 


Openshaw - Manchester 


TOOL STEEL MANUFACTURERS FOR THE VICKERS GROUP OF COMPANIES 


London Stockist:—Thos. P. Headland Ltd., Birmingham Stockist:—Monks & Crane Ltd., 
10 Melon Road, S.E.15 Garretts Green Lane, 
Phone: New Cross 4300 Birmingham, 33 


Phone: Stechford 4051 
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FORD TRANSMISSION COUNTERSHAFT GEARS 


% 





MACHINED IN 45 SECONDS 


This 12-spindle No. 10 Ryder Verticalauto 
produces two machined transmission counter- 
shaft gears at each index. 

Stellite and H.S.S. Tools cutting at moderate 
speeds and feeds have eliminated swarf prob- 
lems and hydraulic operation of the mandrels 
and automatic hydraulic operation of the 
Loose Headstocks make loading easy to 
achieve within the cycle time. 


VERTICALAUTO 


Thos. Ryder & Son, Limited, ‘Turner Bridge Works, 
Bolton, England. 

Makers also of single spindle Rydermatics and Piston 
Ring Lathes. 
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Our range of industrial engines are a_ practical 
proposition for many types of industrial equipment 
... compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 
trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 


interchangeable parts contribute to the low cost of 


these high efficiency engines. And remember, every 
engine is fully backed by a World-wide Parts and 


tae SS co om 


Wherever you are, whatever your problem, 





90:30 


MOTOR COMPANY LIMITED - ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 





industry 


Service Organisation. Take your choice from a wide 
power range... Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 


DIESEL ECONOMY—have you considered the replace- 
ment of existing power units in your equipment and 
trucks with the famous 4D Diesel engine? You'll have 
the unique advantages of economy, long-life and low 
running costs... plus the best service in the World! 


zs garc 











Please send me technical brochures of your *PETROL 
DIESEL Industrial Engines. The maximum B.H.P. required 
iciscscndincasens i soicsncssteeens r.P.M. Also, please send details 
of the following equipment powered by your engines. 


Address 


Nature of Business 


Tolephone No. 


* Delete where not applicable G51°2412 











FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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THE IDEAL POWER SOURCE 





STABLE 
ARC 
CONDITIONS 


VALS 

‘>. \™ 

AS x \ 
t f 
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P 
'NG CHARACTERISTIC 
FLAT CHARACTERISTIC 


THE @OUNIGOMUN@ C.V. UNIT 
Please write today for further details has them -}/ / / 


of the NEW LINCOLN C.V. UNITS 
for CO, Arc Welding to: 


LINCOLN ELECTRIC CO LTD (eK 


Welwyn Garden City - Herts - Tel: Welwyn Garden 920/4°4581/5 \@ira-csunt? 
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Let us do your 
Technical Reading 


Engineers and industrial executives receive today far more material than they can 
possibly read. THE ENGINEERS’ DiGesT endeavours to provide the answer to this 
problem. For the past twenty years, it has built up an organization with the sole 
object of providing the latest information on research, design, development, manu- 
facture, and testing of a wide range of products and equipment in the engineering and 
allied industries. 

This organization of engineers and linguists is engaged in reading hundreds of technical 
journals, research reports, papers, patent specifications, etc. in 16 languages. The 
best material of the greatest topical importance is selected, carefully condensed, and 
rewritten, so as to present all essential information as briefly and lucidly as possible. 
In addition, months of effort go into the Technical Surveys to make them as authoritative 
and as complete as possible. These Surveys form part of the editorial contents of the 
journal and provide a comprehensive picture of selected fields of engineering, based 
on products in various countries. 

The aim of THe ENGrneers’ DiGEsT is to edit your technical reading and to supply you 
with vital information at the least possible cost in time and money. The annual 
subscription is £2. 2. 0 in the Sterling area, $7.50 in the Dollar area. 


Reprints of 


Technical Surveys 


Our issue for December, 1960, contains No. 8 in our series of Technical Surveys and 
deals with DIECASTING. 


Reprints of this Survey are available at 3s. 6d. ($0.50) per copy post free. The price 
of previous Surveys which are still available is indicated in the order form below. 


PLEASE SEND Price per copy 
copies Diecasting - es < £5 es 3s. 6d. ($0.50) 
Besccsescensca’ copies Programme-Controlled Machine Tools + 3s. 6d. ($0.50) 
EAU snsasoxext copies The Numerical Control of Machine Tools .. 6s. 0d. ($0.85) 
Bec wsits copies Universal Joints - ” ie ee 2s. 6d. ($0.40) 
“Sa copies Hydraulic Variable Speed Drives ee oe 3s. 6d. ($0.50) 
Sone ... copies Flexible Couplings ces e £7) rae 3s. 6d. ($0.50) 
ee copies Change Wheel Gearing wis Fe are 3s. 6d. ($0.50) 
oe copies The Saga of Oil A - ra ~ 2s. 6d. ($0.40) 
Also, please, enter my (our) subscription to THE ENGINEERS’ DIGEST commencing 
FS EE en ee issue for one year at £2. 2. 0 (Sterling area), or 
$7.50 (Dollar area). 
MERRIE ais fisscncessadesoasscosnsvatvon’ enclosed 

BRE Lc. .5; Sc coaster uast cu tgh peasessenaceis Pbee on sous a ehoukas opt reecsuetotert a Re ey aaa ee 
BN a Scie sds cscscnaveappramas aateaesdnba Choon son sneienonn samt kd oe ones cheese uaniracecbteics Seopa Rane ease COTE eel 
NN ose CASE Sask ace daaghgs esbtreap nd eBesabete fo coat bas akin enaoces Sopab So ombanigde beam aneaier tases otis eee 


Please post to T” cers’ DiGest, 120 Wigmore Street, London, W.1. 
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fully UNIVERSAL (Ne ce = | 
7 GRINDING MACHINE _ =~ 


5” centre height 
20” max. grinding length 

















HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved in 


TUBE EXPANDERS 
FOR ALL PURPOSES 





practice. Precise pressure 
control for wide range of metals 
and sections. The blade 
commences and finishes each 
cutting stroke with reduced 
pressure, with resultant 


saving in blade wear. 


FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 





THE WICKSTEED AUTOMATIC TORQUE 
. +». + CONTROL UNIT 





No. 12 
12” « 12” Capacity 
4 As supplied to th ™.¢ 
ZA s supplied to the vue P 
Admiralty, Central Electricity 6° x" Cosme 


Authority, Railways, Oil Refin- Hydramatic Machine 


eries, leading Boiler Makers and industrial users. 


LEADING TUBE EXPANDER MANUFACTURERS 
FOR OVER 70 YEARS 


LL —————— 











REGD. TRADE MARK 





SUPPLIERS TO ALL INDUSTRIES 
CHARLES WICKSTEED & CO. LTD . KETTERING - ENGLAND 


Telegraphic Address: ‘‘Wicksteed Kettering’’ 
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Here; isJa MachineVice with built-in pre- 
cision. As its name implies, it actually grips 
the work hard down (onto its table or 
parallels. An accurate set-up in seconds ! 


The illustrations show the bering of a location 
pin hole in a fuel pump assembly fixture at the 
premises of Messrs. AC-Delco, Liverpool, by 
whose courtesy the photographs are reproduced. 


ity 


achine 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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An Engineering Masterpiece 


Air-blast circuit-breaker 
for indoor erection 


rated 20 kV, 5000 A, 2000 MVA 


All Brown Boveri air-blast circuit-breakers, 
from the smallest to the largest, are built 
from the same proved unit components. 


We shall be glad to ad- 
vise you in the planning 
of your switchgear 
installations. 


BROWN, BOVERI & CO. LTD., BADEN, SWITZERLAND 


Representatives in most countries 














81416-Vill 








Ce 








HEENAN DRIVES 


Dynamatic, Ajusto-Spede, Dynaspede etc. 


7 





ae 
Sf 
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The ‘‘ Ajusto-Spede”’ Fractional 
Horse-power Drive features 
Variable Speed from A.C. Mains 
and the outstanding success of this, 
yet another Heenan Drive has 
proved once again, that we are 
the experts. 





Over 20 years ago we introduced the 
firsts HEENAN-DYNAMATIC DRIVE 
and today many thousands of these Drives 
are serving a diversity of industries 
all over the world, thus proving that 


There is no substitute 





for experience 


HEENAN & FROUDE LTD. 
mms Engineers - Worcester 


DECEMBER, 1960 Volume 21, No. 12 49 











SUAWUOASNVUL SADAGINaHOVH 








128 MVA 13-8/140-5 kV Hackbridge generator transformer 

for Belvedere Power Station, Central Electricity Generating 
Board, following completion of tests at the Company's Works 
Two 64 MVA and two 72 MVA generator transformers are also 
installed at this station and another 128 MVA 1s on order 


every type, size, and voltage 





HACKBRIDGE AND HEWITTIC ELECTRIC COMPANY LTD 


HERSHAM - WALTON-ON-THAMES - SURREY 


Telephone: Walton-on-Thames 28833 (8 lines) Telegrams & Cables: ‘‘ Electric, Walton-on-Thames “”’ 


OVERSEAS REPRESENTATIVES. ARGENTINA: H. A. Roberts & Cia., S.R.L. Buenos Aires. AUSTRALIA: Hackbridge 
and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, Victoria, N.S. W.: Queensland: W. Australia: Ekder, Smith & Co. 
Ltd.: South Australia: Parsons & Robertson Ltd.: Tasmania: H. M. Bamford & Sons (Pty.) Ltd., Hobart. BARBADOS “1 
surrounding islands: Electric Sales & Service Ltd., St. Michael. BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels, 
BRAZIL: Oscar G Mors, Sao Paulo. BRITISH GUIANA: Dandor Commission Agency, Georgetown. BURMA: oe 
Manufacturing & Trading Co. Ltd., Rangoon. CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal 
The Northern Electric Co. Ltd., Montreal, etc. CEYLON: Envee Ess Ltd., Colombo. CHILE: Sociedad Importadora del 
Pacifico Ltda., Santiago. EAST AFRICA: G. A. Neumann Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, $.A.E. Cairo 
FINLAND: Sahko- -ja Koneliike O.Y. Hermes, Helsinki. GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. GREECE: 
Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) Private Ltd., Calcutta: Easun Engineering Co 
Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd.. 
Kuala Lumpur. NETHERLANDS: J. Kater, E.1, Ouderkerk a.d. Amstel. NEW ZEALAND: Richardson, McCabe & Co 
Ltd., Wellington, etc. PAKISTAN: The Karachi Radio Co., Karachi, 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) 
Ltd., Johannesburg, etc. CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAILAND 
Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H 
Salim Oker, Ankara. URUGUAY: Ciuna Ltda., Montevideo. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234 
Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 
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A Spiral Casing designed by Boving & Co. Ltd. 
for the Central Electricity Generating Board's 
Hydro-electric Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 
pilot plant and full scale production machines 


for new projects or enterprises. 


PETER BROTHERHOOD LTD 


PETERBOROUGH ENGLAND 
Compressor and power plant specialists for nearly a century 
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** Velvaspeed *’ automatic bottling 
plant for soft drinks 
by Bratby & Hinchliffe Ltd., Manchester. 





Well known in the Automotive and Railway 
Industries, Hardy Spicer are now supplying 
propeller shafts and universal joints in 
increasing quantities for other engineering 
applications. Typical of these is the drive 
shaft and universal joints used on the 
Bratby & Hinchliffe Ltd. ‘‘ Velvaspeed ”’ 
automatic bottling plant. 

Hardy Spicer’s wide experience ensures the 
highest standards of design and performance. 
Please write for further details and 
illustrated leaflets. 


Member 
of the 


PROPELLER SHAFTS iit! 


HARDY SPICER LIMITED 4 #t 
CHESTER ROAD, ERDINGTON, BIRMINGHAM 24. ERDINGTON 2191 (18 LINES) TELEX: 33414 Sirtield 


ENGINEERING DIVISION OF BIRFIELD INDUSTRIES LIMITED a 
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of NEWBURY 
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SEMICONDUCTORG RECTIFIERS 






















Milliwatts or Megawatts ? 


Germanium or Silicon? 


AEI offers a 


complete range of devices, assemblies, and power installations 





TYPICAL STANDARD RATINGS 









Max. Current Max. Current 





Germanium, point-contact............ 30 milliamps Silicon, stud-Mounted............:.0ss0s00.8 2.3 amp 


Germanium, gold-bonded............ 100 milliamps Silicon, stud-mounted..............cse.seeses 10 amp 
Silicon, 1OKV, potted.............000s: 500 milliamps Germanium, fin-mounted...................4. 60 amp 
Germanium, stud-mounted............ 750 milliamps SUICON, fM=MOUNE ..........0<00.0cseseeseee 150 amp 





SMIGOS,. “WHEESCHOCE s.o0.s0sccsscssscstsaccccceesss 1 amp 











Standard potted units and stacks from 600 milliamp to 1500 amp. 
Complete power rectifier installations of any size for any application. 


Write for technical data to: 





Power Rectifier Sales or Semiconductor Sales 


Heavy Plant Division Electronic Apparatus Division 
RUGBY LINCOLN 


THE 

Yo 

Associated Electrical Industries Limited | ,,, 
PLEASE HELP SPASIICS -_ 


AS560 
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Anew Grommet development 


SEALING 


EMPIRE RUBBER GROMMET 


Tabilalii-)b ae-Cetetelaalesloler-\ilalcMmiamer-i— 


voreyat-jiel-la-lelh mia-1elelet-t-me-lalel-melm-ip4-1-) 
loX-ot-10l-1- mi ial -t-laal-meolaelselaal-)mer-lalol-mer-i-lem alia 
Y-a'c-)e- 1  olr-hi- miei led @al-1-t-1-1- me) mi er-) eo) lm -iP4-1-) 


PAT. APP. No. §255/59 
This newly developed self-conforming grommet, 
because it is immediately self-locking against the 
elements, is the solution to many of an engineer’s 
sealing problems. 
Any one size will not only accommodate itself to 
a variety of mounting plate thicknesses, but 
(designed for cable or control rod) will take these 





in a variety of sizes and be weather-, water- and 
dust-proof at a variety of angles to the cable or rod. 


Because of its capacity to conform to many varying 
requirements, it enables a workshop stock range 
of grommets to be reduced to perhaps one tenth of 
that at present maintained. 

















THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET 


SECOND SEAL 


FIRST SEAL 


| 
| 
| 
| 


FITTED 

Note how when sprung into position the grommet In the cable grommet variety the same double pres- 
provides a perfect double seal by its own permanent _ sure seal is created, allied to tight seal on various 
pressures. The angled groove also creates a tight diameters of cable. This new grommet gives sound 
pressure hold on the metal plate. sealing at all vital points. 


In the conventional gr6mmet, 
only one thickness of plate and 
only one size of cable can be 
accommodated. No effective seal 
is afforded by the 
parallel groove. 


A useful feature of this cable grommet is that by reason of the designed taper 
of the cable entry and the flexibility of the web, a considerable angle of cable 
entry and a variety of cable size are possible. This avoids necessity for special 
grommets with angled bores. 


tilil hy 
Now being produced in a range of sizes. - agit anal 
THESE GROMMETS WILL SOLVE == pete or iossoreoaey _ 
YOUR SEALING PROBLEMS. : 
EMPIRE RUBBER COMPANY + DUNSTABLE + BEDFORDSHIRE + ENGLAND 
R.8 101 
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Super-Precision Resulis- 
orl 1212 
HIGH PRECISION 


CYLINDRICAL 
GRINDER 
















Kontak Ltd., of Grantham, Lincs., 
are specialists in the manufacture of 
precision components used in a wide 
variety of industries. 

They have a number of Jones-Shipman 
Precision Grinders in their works 

but a recent installation is the Model 1212 
High Precision Grinding Machine 

which is being used for the production 
grinding of very small components. 





JSONESaSHEPMAR 


{31 


A. A. JONES & SHIPMAN LTD. narsoroucH ROAD SOUTH LEICESTER 





























Tel.: 823222 (8 lines) Grams: ‘Chuck’ Leicester. 
London Office : 50/52 Great Peter Street, London, S.W.1 Tel. : ABBey 5908/9. 


————— 
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Theres an wit in 


CASTING 












The skill needed to send a fly skimming 
through the air and land just in the right 
place is only acquired with experience and 
practice. The art of making good 
castings is equally a matter of skill 
and precision. We are specialists 
in the manufacture of manganese 
and aluminium bronze castings. 





We manufacture and stock large 
quantities of Chill Cast Solid and 
Cored Bars, supplied in 2ft. 
lengths or cut to customers’ re- 
quirements—no order too small 
to merit our attention. 
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An increasing number of machine parts 
have to be precision engineered to close 

tolerances. One sure way of inspection in 
these times of high speed production is the 
‘eye’ of a Heston optical comparator. 





Magnoptics by heston 


The Heliscope: 

Thread-forms, gears, tool forms and small parts can be checked rapidly on 
the workbench by this direct projection comparator. 

Magnification x10, X25, x50 

Field Projection, 7.5 ins. diameter. 

The Vertex: 

A reflex version of the Heliscope, but with added projection power and an 
etched glass screen or high accuracy protractor screen. 

Magnification x 10, x25, 50 

Screen Size 12 ins. x II ins. 

Field Projection, 10 ins. diameter. 

The Revelation: 

A combined epidiascope and profile projector that is used for high definition 
profile and surface projection with the added facility for inspection of hole 
profiles to a depth of three inches. 

Magnification x 10, X25, x50, X1I00 

Screen size 13 ins. x 12 ins. 

Field projection 10 ins. diameter. 


HESTON AIRCRAFT & ASSOCIATED ENGINEERS LTD., HESTON AIRPORT, HOUNSLOW, MIDDLESE X 
TELEPHONE: HAYES 3844 MEMBER OF THE HESTON GROUP 
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AN 
IMPORTANT 


ADDITION 
10 


OUR 
FAMOUS 


RANGE 





The new Holroyd 33” centres Worm Speed Reducer 


will in future take its place between the present 3” 
and 4” sizes in our standard range of gear boxes. Its 
purpose is to fill the rather wide gap in power capacity 
which previously existed between the 3” and 4” sizes. 
Thus it will give you more latitude in choice of 
reducers and greater economy in those many 
instances where it happens to suit the power require- 
ments of your application. It is built to the same high 
standards as all the other gear boxes in our range. 
Please write for details. 
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Say Holroyd first for 
worm gears and gear units 


John Holroyd & Co. Ltd., Milnrow, Lancs, 


CRC BI§ 
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A high degree of machining finish is required for this oper- Automat (Regd.) Pig 
ation. The very fine grain size associated with Automat Regd. Iron for the production 
cast iron makes it eminently suitable for thread-cutting of Automat ( Regd.) Iron 
operations. Remember, too, there is a marked increase in Castings. Full details 
tool life. Specify Automat Regd. for your castings. available on application. 





REFINED IRON CO. (DARWEN) LIMITED 


SOUGH WORKS, SOUGH ROAD, DARWEN, LANCASHIRE ” 


Telephone: Darwen 174567. — Telegrams: ‘‘ Rolingot Darwen’”’. . Et 


ra fv YS 
* Also produces of Darwen Brand Refined Cylinder and Malleable Pig Iron. (©) 
* Special Alloy Pig Iron and Hi-Carb Iron. . & 


7) 
<e 
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SERCK 













HEAT EXGHANGE EQUIPMENT 


SERCK Combined Radiator 
and lubricating oil cooler 
for oil well drilling sets. 


SERCK Horizontal type 
SECTIONAL RADIATOR. 








and QUALITY TEGHNIGAL TUBES for THE OIL INDUSTRY 


"6 SERCKALBRA (aluminium Brass) 
on SERCKGUNIK (Copper Nickel) 
on ADMIRALTY BRASS 

ils ALUMINIUM BRONZE 
70/30 BRASS 


Evaporator for refinery by 
Procon (Great Britain) Ltd. 
D being tubed with SERCKALBRA 

Photo by courtesy of 
Richardson, Westgarth & Co. Ltd. 


™ | SERCK RADIATORS LIMITED-SERCK TUBES LIMITED 


j Warwick Road Birmingham II England 
Y MEMBERS OF THE SERCK GROUP 
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Makers of scientific instruments since 1856 


that if you have anything to analyse, to measure, 
inspect, or survey, the people to help you are Hilger & Watts. 


Autocollimators, Block Levels and Clinometers, Circular 


ivision and Angle Measuring Instruments, Dividing Engines, 
Divisior d Angle M uring Instru ts, Dividing Er 


Linear Measuring Machines, Microscopes, Gauge Interferometers. 
Optical Flats, Angle Gauges, Polygons, Ete., Scales and Circles 
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Do you hate to see your pet product as a horrid, scaly object, 
with soft spots and a distorted shape? Then you should think 
seriously of preventive treatment by Birlec furnace equipment 


This prescribes any one of many kinds of hardening and 
tempering furnaces to condition your product perfectly— 
whether it be fish hooks by the million or space rockets for 
the millenium. 


There are box, pit, elevator, pusher, roller, belt shaker and 
some other rather special types of Birlec hardening furnaces, 
electrically heated or gas fired, with strictly non-scaling and 


non-decarburising atmosphere-control equipment and 
alternative quenching arrangements. 


Ask your pet typist to write to us for more information. 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Telephone: East 1544 Telex No: 33471 
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@ SIMPLE ADDITIVES FOR IM- 
PROVING PETROL 
A recent patent is concerned 
with the provision of a simple and 
economical additive for petroleum 
spirit as used in spark-ignited 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





internal combustion engines, with 
a view to improving engine performance, 
reducing the deleterious effects of petrol on 
metallic surfaces, conferring anti-knock proper- 
ties, reducing the carbon monoxide content of 
the exhaust gases, and even pleasantly scenting 
the exhaust gases. 

The new additive essentially comprises a 
lubricant, an anti-knock substance, and a 
solvent. A suitable lubricant is castor oil, 
colza oil, or glycerine, the use of which results in 
the formation of a thin lubricating film on the 
interior surfaces of the cylinder, helping to 
retard the formation of carbon deposits and the 
action of other chemicals. The anti-knock 
substance is camphor or cedar oil, and the 
solvent is wood naphtha or coal-tar naphtha. 
In addition, the additive can contain a substance, 
such as oil of sassafras or artificial safrol, to 
provide water vapour on compression and 
explosion, resulting in the provision of additional 
hydrogen and oxygen and a consequent increase 
in engine power and efficiency. Finally, the 
additive can contain a scent such as oil of 
eucalyptus or oil of pine, which produce in the 
exhaust a pleasant odour. Oil of eucalpytus 
also assists as a decarbonizing agent. Camphor 
also assists in producing a pleasant odour and is 
believed to have some reaction with petrol which 
assists combustion and prevents or minimizes 
the formation of carbon deposits. Various 
combinations of these substances are possible, 
a typical example containing about 4% by 
weight of castor oil, 53°% of camphor, 34% of 
wood naphtha, 3% of oil of sasssfras, and 6% 
of oil of eucalyptus, added to the petrol in the 
proportion of from 4 to 5 cc per gallon. 


From Brit. Pat. Spec. 853,957. 
T. Scott, Nottingham, England. 


@ ELECTRONIC WRIST-WATCH 

Electric wrist-watches, powered by a minia- 
ture battery, are by no means new. The latest 
version, however, is an electronic wrist-watch 
Which incorporates a tuning fork vibrating at 
500 cps and producing a hum that is barely 
audible when the watch is held close to the ear. 
As there is no mainspring and winding mechan- 
ism, escapement, balance-wheel, or hairspring, 
the watch has only twelve moving parts and is 
guaranteed not to gain or lose more than one 


DECEMBER, 1960 


E.D.—3 


Volume 21, No. 12 


minute per month in normal use. The watch, 
which consumes 8 microwatts, is powered by a 
tiny 1-3-V mercury cell, which has a service life 
of one year and is easily replaceable. 

The tuning fork is fitted with a cup of 
magnetic iron extending outwards from each 
tine, and in each cup is a cone-shaped magnet, 
with a coil, wound on a plastic form, between 
the cup and the cone. Electric current passed 
through these coils causes them either to attract 
or repei the magnet and cup assembly, depending 
on the polarity. A part of the windings of one 
of the coils serves as a phase-sensing coil which 
determines the instant for applying current 
pulses to the coils to maintain tuning-fork 
vibrations, by means of a transistor switch pro- 
vided to deliver the current pulse at the right time 
to the coils, 

To one tine of the tuning fork is attached a 
finger-like index spring, at the tip of which is a 
jewel which engages ratchet teeth on an index 
wheel, 0-095 in. in diameter and 0-0015 in. in 
thickness, with 300 ratchet teeth, advancing the 
index wheel one tooth for each cycle of vibration 
and turning a gear-train connected to the watch 
hands. Another jewel-tipped spring is used as a 
pawl finger to hold the index finger in position 
during the return stroke. Regulation of the 
watch is achieved simply by changing the 
effective length of the tuning fork, thereby 
adjusting its frequency. 


From Electronics, U.S.A., 
October 28, 1960, p. 35. 


@ INSTABILITY OF METALS UNDER CYCLIC 

PLASTIC STRAIN 

A striking demonstration of the instability 
of ductile metals when subjected to cyclic plastic 
strain has been found in the case of com- 
mercially pure aluminium subjected to a push- 
pull type of test. In this case, cyclic strains were 
measured by means of the change in diameter 
of an hourglass-shaped test specimen, a lightly 
loaded dial gauge resting against its minimum- 
diameter position. It was observed that, after a 
number of cycles of strain, the prismatic head 
of the dial gauge made an indentation into the 
material, and it thus became evident that the 
effect was related to the combined behaviour of 
the low steady pressure applied by the dial gauge 
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and the cyclic plastic strain occurring at this 
section. 

It would appear that, with each cycle of 
plastic strain, a small component of monotonic 
strain is produced by the action of the steady 
stress, such that, after many cycles, a visible 
deformation is produced. This deformation 
phenomenon produced by mean stresses accom- 
panying cyclic plastic strain may be referred to as 
cyclic strain-induced creep and it is evident that 
this effect can become an important design 
problem in materials. This is particularly true 
when dealing with systems subjected to severe 
cyclic thermal stresses, where continual growth 
or deformation may become more important 
than fatigue or fracture. 

The problem must be carefully defined from 
the point of view both of material behaviour and 
design, and it is the purpose of a recent paper to 
examine the behaviour of materials subjected to 
cyclic plastic strain in combination with mean 
stresses. Mathematical analysis shows that, 
because of second-order effects, mean stresses 
are developed in a_ longitudinally loaded 
specimen having a non-uniform cross-section 
and subjected to a fully reversed cyclic strain at 
the minimum cross-section. These mean stresses, 
which are compressive, act at all sections other 
than the minimum section and cause a pro- 
gressive increase in the mean diameters of these 
sections. 


From Trans. ASME, Journal of Basic Engineering, U.S.A., 
September 1960 pp. 671-682. 


@ HIGH-STRENGTH 
CARBON CONTENT 


Low-carbon steel wire, which is mainly used 
as a raw material for the manufacture of nails 
Or wire gauze, is inferior to piano wire or high- 
carbon steel wire as regards mechanical proper- 
ties. It is, however, possible to improve the 
mechanical properties of low-carbon steel wire 
by means of a special heat treatment prior to 
cold-drawing. Low-carbon steel wire, the 
microstructure of which is changed to martensite 
by induction hardening, has many good 
mechanical properties. Not only has it surpris- 
ingly high hardness and strength values, both 
static and fatigue, but it also exhibits a large 
reduction of area. Even after hardening, low- 
carbon steel wire thus processed still possesses 
sufficient ductility for cold-working, such as 
drawing and upsetting. Owing to these excellent 
properties, it is expected that this high-tension 
steel wire of low carbon content will find many 
fields of application. Also, induction hardening 
of low-carbon steel wire is more economical 
than patenting for piano wire or high-carbon 
Steel wire; moreover, low-carbon steel is lower 
In price than high-carbon steel. 

In recent experiments carried out in Japan, 
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low-carbon steel wire, containing 0-12, 0-18, and 
0-23 % C, was heated by being fed continuously 
at a constant speed through an induction 
furnace; on emerging from the furnace the wire 
was quenched with cold water. It was found 
that the distance from the outlet of the furnace 
to the jet injecting the cooling water, the 
quenching temperature, and the quantity and 
temperature of the cooling water all have a 
bearing on the properties of the wire so pro- 
duced. Cold-drawing of the wire after it has 
been quenched also has beneficial effects. It 
should now be possible to classify low-carbon 
steel wire into several groups, according to 
strength and chemical composition, in a way 
similar to the classifications of piano wire and 
high-carbon steel wire. 


From Bulletin of the Japan Society of Mechanical Engineers, 
No. 11, 1960, pp. 305-311. 


@ SYSTEM FOR PREVENTING HEADLIGHT 
DAZZLE 

A recently patented anti-dazzle system for 
use with strong sources of light, such as vehicle 
headlights, is based on the physiology of the 
sensory organs, especially that of the retina of 
the eye. Thus, when a stimulus is applied to a 
sensory organ such as the retina, a so-called 
absolute refractory phase and a relative refrac- 
tory phase occur directly after the stimulus is 
applied. During the absolute refractory phase 
the nerve is non-excitable, while its excitability 
during the relative refractory phase increases 
to its normal value within a given period of time. 
If, therefore, a light stimulus falls on the retina 
during the absolute refractory phase, it will 
remain unexcited, whereas, if it falls on the 
retina during the relative refractory phase, it will 
appear substantially weaker than it actually is, 
becoming progressively stronger with the time 
expired from the end of the absolute refractory 
phase. The period of the absolute phase is very 
short, being less than 0-001 sec, while that of the 
relative phase is considerably longer, i.e., about 
0-02 sec or less. 

Based on these physiological phenomena, 
the new system is designed to produce a beam of 
light in cyclic form, each cycle comprising a 
dark phase, followed by a phase of dim light 
and then by a phase of strong light, the fre- 
quency of the cycles being sufficiently high for 
the duration of the strong light to be less than 
that of the refractory phases of the eye. The 
cyclic beam can be produced by direct control of 
the light-source, which can be a single light- 
emitter of conventional type, controlled by 
simple means to produce both the dim light and 
the strong light. Alternatively, the light-source 
can comprise two distinct emitters for producing 
flashes of dim and strong light respectively. 
Still another way of producing the cyclic beam 
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is by means of a subtractive method, in which 
use is made of a suitable shutter mechanism 
interposed in the light beam, the shutter mechan- 
ism itself being operated to produce a beam in 
the required cyclic form. In this case, the 
shutter mechanism can be located at any 
position in the beam, e.g., close to the headlight 
of a vehicle or just in front of the eyes of the 
driver of a vehicle travelling in the opposite 
direction. 


From Brit. Pat. Spec. 850,794. 
Baulio Etablissement, Vaduz, Liechtenstein. 


@ PULSATIONS IN OIL-FIRED HEATING UNITS 
In an investigation into the causes of 
pulsations in oil-fired heating units, it has been 
found that pulsations result from acoustic 
phenomena, although the energy for driving 
them comes from the combustion process. The 
acoustic system determines the frequency and, 
toa large extent, the amplitude of the pulsations. 
Furnace and burner variables which affect the 
combustion process also affect the acousticsys tem. 
Since so little is known about the effect of 
furnace and burner variables on the acoustic 
system, the aim of this investigation has been to 
explain the mechanism of pulsations in terms of 
furnace volume, fuel-spray pattern, air pattern, 
and the pattern of the recirculated hot combus- 
tion products. The mechanism of pulsation 
was found to involve two independent pheno- 
mena, i.e., an acoustic pressure Oscillation and a 
periodic rate of heat release. The periodic heat 
release is controlled by the periodic ignition of 
the combustible mixture in the furnace, which, 
in turn, appears to depend on the local air-fuel 
ratio of the combustible mixture in the ignition 
regions downstream of the blast-tube exit. 

Why these particular regions have dominance 
over ignition in any other region within the 
combustion chamber, or how burner configura- 
tion affects the location of these regions, is not 
fully known. Venting the combustion chamber 
can be expected to affect the pressure oscillations 
by relieving the acoustic pressure in the furnace. 
While it should be possible to suppress pulsa- 
tions by affecting the periodic rate of heat release, 
not enough is known about the location of the 
ignition regions or the conditions¥needed in 
these regions to prevent pulsations. 


From Battelle Technical Review, U.S.A., 
September 1960, p. 15. 


@ IMPROVED VACUUM-ROLLING 
HEAT-RESISTANT METALS 


MILL FOR 

It is well known that heat-resistant steels and 
certain high-temperature metals, such as tung- 
sten, molybdenum, uranium, zirconium, niobium, 
and tantalum, and their alloys rapidly oxidize 
and become brittle in the process of conventional 
hot-rolling. Also, owing to uneven preheating, 
DECEMBER, 
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these metals and alloys frequently exhibit 
surface cracks, which do not weld together 
during hot-rolling, and the damaged areas must 
therefore be removed from the rolled products. 
It is also known that these troubles can be 
overcome by hot-rolling in a vacuum, and, 
indeed, one of the early designs of vacuum- 
rolling mills has been in operation in Russia 
since 1953. In this equipment, the two rolls, 
together with the mill housing, screwdown gear, 
etc., are contained in a vacuum casing, and this 
arrangement restricts the size of the mill and 
causes operational problems to arise. 

It is now reported, however, that a vacuum- 
rolling mill of improved design has been 
developed and constructed in Russia, in which 
not only the rolling, but also the preheating and 
cooling of the strip take place ina vacuum. The 
new installation solves the problems of space 
limitation and operation by locating the screw- 
down gear, couplings, mill housing, etc. outside 
the vacuum system. The vacuum casing, in 
which the two 110-mm rolls are placed, and which 
is evacuated to a vacuum of from 2 to 5 x 10-5 
mm Hg, has circular openings at the front and 
at the rear of the mill, to which two cylindrical 
main vacuum chambers are attached, and in 
each of which a molybdenum resistor furnace is 
installed, capable of preheating the strip to a 
temperature of about 1500° to 1600°C. To the 
main vacuum chambers, two smaller cylindrical 
vacuum compartments are attached, accommo- 
dating the manipulators of the mill. The mill 
drive is provided by a 1450-rpm asynchronous 
motor, which permits a rolling speed of 0-1 to 1-0 
m/sec to be obtained. It is stated that strip and 
foil of up to 450 mm in length, with a minimum 
thickness of 0:3 mm, have been successfully 
rolled in this equipment, which can also be 
modified to cope with greater lengths. 


From Stal, Russia, 
October 1960, pp. 920-922. 


@ NEW ANTI-OXIDANTS FOR POLYETHYLENE 

Carbon black is widely used in polyethylene 
formulations as a light screen for outdoor use. 
Telephone-cable sheath, for instance, would 
rapidly lose its strength unless protected from 
light in this way. However, although carbon 
black is very effective against light degradation, 
i.e., photo-oxidation, it provides relatively little 
protection against heat, so that the addition of 
thermal antioxidants is generally necessary. In 
this connection, Bell Telephone Laboratories 
have recently discovered a large group of 
sulphur-containing organic chemicals which act 
as effective thermal anti-oxidants when combined 
with carbon black. This is in contrast to 
conventional anti-oxidants, which generally lose 
their effectiveness in this combination. 

Effective sulphur compounds include thiols, 
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disulphides, and some thio-ethers. The fact that 
these sulphur compounds are far more effective 
in the presence of carbon black has stimulated 
research into the properties of carbon black 
responsible for this synergistic effect. It 
appeared that the effectiveness of carbon black 
arises from the extensive conjugation, or 
alternating single and double bonding between 
carbon atoms. This has led to attempts to 
duplicate the carbon-black action with simpler 
conjugated organic compounds. The effort has 
proved successful, and a number of large fused- 
ting hydrocarbons, such as tetracene, pentacene, 
and perylene, have proved to be highly effective 
thermal anti-oxidants when used with the 
sulphur-containing compounds. Perylene, for 
example, a compound containing five fused 
six-membered rings with alternating double 
bonding, is completely ineffective as an anti- 
oxidant by itself and so is 2-naphthalenethiol. 
Polyethylene containg 0-1°% of each of these 
compounds, however, is protected from rapid 
auto-oxidation under accelerated test conditions 
for more than 2000 hours, as compared with 
500 hours for the best commercial protectants. 


From Bell Telephone Laboratories, U.S.A.. 
September, 1960. 


@ NIOBIUM AS A REACTOR-CORE MATERIAL 
As operating temperatures for projected 
reactors tend to increase steadily, the properties 
of niobium-base alloys strongly suggest their 
application in pressurized-water, high-tempera- 
ture, inert-gas-cooled and sodium-cooled reactors 
and superheater cores. Current work also 
indicates that niobium-base, enriched-uranium 
alloys may be valuable as fuels for use at 1600 
to 2000°F in a non-oxidizing environment. 
Although the technology of these materials 
has advanced rapidly in recent months, their 
use is not definitely planned for any currently 
projected reactor. Several areas of niobium 
technology require additional research and 
development in order to achieve improved 
oxidation resistance, increased high-temperature 
strength by alloying, improved methods of 
fabricating the high-strength alloys, and reduced 
material costs. However, with full realization 
of these problems, it seems reasonable to predict 
that, within a few years, niobium will be one of 
the important reactor materials. By proper 
alloying, elevated-temperature strengths can be 
increased substantially, and hot-water corrosion 
resistance can be improved to a point where it is 
almost equal to that of Zircaloy-2. Since 
solid-solution alloying is one method of improv- 
Ing strength, it is fortunate that a large number 
of elements form solid solutions with niobium; 
among the most interesting are zirconium, 
titanium, vanadium, tantalum, and molybdenum, 
so that a large number of binary, ternary, and 
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quaternary alloys should provide desirable 
properties. Of particular interest is a niobium 
alloy containing 20% uranium by weight, 
which has shown excellent tensile strength and 
hardness at temperatures in the 1600°F range. 
Data obtained to date strongly suggest that this 
alloy is the best metallic fuel yet developed for 
high-temperature use. 


From Nucleonics, U.S.A., 
September 1960, pp. 87-90, 132, and 134. 


@ HIGH-INTENSITY SOUND GENERATOR FOR 
DUST PRECIPITATION 


Conventional sound emitters of the siren or 
pipe principle are unsuitable for the production 
of high sound intensities and capacities because, 
at best, they can only be operated at the speed 
of sound in the gaseous medium. This difficulty 
is now reported to have been overcome in a new 
design of high-intensity sound emitter for dust 
precipitation and fume dispersal, as well as for 
the acoustic irradiation of high-density liquids, 
e.g., molten metals. 

The basic feature of the new generator is 
that it makes use of an explosive mixture of 
gases, dusts, or vapours and an oxygen carrier, 
which is fed intermittently through the slots in a 
motor-driven siren-wheel into a number of 
conical pipes, where it is then ignited at a point 
near the end of the pipe. The combustion 
products are propagated from the ignition point 
towards the siren plate but, because the slot in 
the wheel is closed at the moment of ignition, 
the resulting pressure wave is reflected back 
from the wheel and returns to eject all the 
combustion gases from the pipe. Each pipe is 
connected to a chamber in which standing 
waves can occur, so that a pressure impulse is 
transmitted by the expulsion of the combustion 
gases to the chamber, where a sound wave is 
generated. After expulsion of the combustion 
gases, the pressure in the pipe is naturally 
sharply reduced, and the resulting successive 
compression and rarefaction have the charac- 
teristic of an audio-wave. If desired, the 
various pipes can be supplied with the explosive 
mixture in sequence during one revolution of the 
siren-wheel, thus producing sound impulses in 
sequence. 


From Brit. Pat. Spec. 849, 504. 
R. Jahn, Eichbraben-bei-Wien, Austria. 





Readers desiring further information on an 

developments reported in THE BLUE PAGES 
are invited to write to the Editor. Copies of the 
full specifications of any British patents men- 
tioned, which are published by courtesy of H.M. 
Stationery Office, should be obtained from the 
Patent Office, 25 Southampton Buildings, 
Chancery Lane, London, W.C.2. Price 3s. 6d. each. 
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And every drive is guaranteed! 
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THE WOLVERHAMPTON DIE CASTING CO. LTD. 


Half a million square feet devoted to the production of better die castings. 
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DIECASTING 


By H. K. BARTON* 


The Diecasting Process 


DIECASTING (which, for the purpose of this survey, 
signifies pressure diecasting exclusively) is a precision 
metal-forming technique, technologically related to both 
foundry work and forging, but inherently more accurate 
than either. Foundry processes make use of expendable 
moulds or expendable patterns, both of which are subject 
to the usual quality variations accompanying series 
production, while forging entails such severe deformation 
of the solid metal that the possiblity of reproducing very 
fine detail is limited. By contrast, a diecasting is made 
by forcing molten metal under high pressure into intimate 
contact with a highly finished and dimensionally accurate 
impression in a steel die. It solidifies immediately, 


reproducing every detail of the die with the same sharp- 
ness and fidelity with which wax takes the impress of a 
seal. 





Fig. 1. Diecast cutlery, showing projecting tapered sprue and 
papery flash coming from the die. 
(Courtesy of Inyecta Argentina) 


The simplest type of diecasting die consists of two 
steel blocks with the impression or cavity between them. 
As the casting comes from the die it brings with it the 
runner-metal or sprue which has solidified in the channel 
through which the molten metal entered the cavity. All 
round the casting, corresponding with the joint between 
the die blocks, is a thin fin of metal or flash, as shown in 
Fig. 1, and, in many cases, all that is required to fit a 
diecasting for service is to trim off this runner-metal and 
flash in a power-press. The diecasting casting process, in 
fact, is truly described as “the shortest distance from 
ingot metal to finished component.” 

Of course, this is far from being the whole story. 
Though very many diecastings are ot simple enough form 
to permit being cast in a simple two-part die weighing 
50 lb or so, and costing perhaps no more than about 
£200, an increasing proportion of diecast parts are of 
1960 
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highly complex form (Fig. 2), and it is now not uncom- 
mon for a die to weigh from 8 to 10 tons and to cost well 
over £10,000. Large dies of this kind may be so intricate 
mechanically that working models are built in wood to 
check that they will operate satisfactorily on the massive, 
electronically controlled machines now being installed by 
all major diecasting companies. 

The great scope and versatility of diecasting is the 
feature that most distinguishes it from other manufactur- 
ing methods. Thus, this one industrial process can 


x 






ten t® Sea oe 


Fig. 2. 10-ton die for one half of a four-cylinder motor-car 
engine block. 
(Courtesy of Societd Italo-Svizzera Metalli Iniettati) 


produce, with no significant variation of technique, 
artefacts ranging from a taper pin, 0-085 in. in length and 
0:018 in. in diameter at its larger end, for anchoring a 
wrist-watch spring, to a one-piece cylinder-block for a 
standard car engine (Fig. 3). This enormous range 
results from the inherent advantages of pressure injection 
of the material into a rigid mould, and it is significant 
that its sister process, injection moulding, which is 
functionally identical with diecasting and uses equipment 
of almost identical construction, is rapidly becoming the 
most important and versatile method of producing 
non-metallic articles. 

It is highly important to stress the high as-cast level of 
accuracy and finish provided by diecasting, since this 
means that a great deal of machining and finishing, 
essential if other processes are used, can be eliminated. 





* Hiram Barton Associates, Roughfield, Etchingham, Sussex. 
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Fig. 3. Prototype of a four-cylinder engine block in aluminium. 
(Courtesy of Ambrogio Triulzi, S.a.S.) 


The greater part of the cost of manufacture of an article 
is often represented, not by the basic cost of the casting, 
forging, etc., but by the cost of the work done on it to 
fit it for its purpose and to improve its appearance. It is 
these secondary operations that are minimized when 
diecastings are used, and it is because of this that conver- 
sions to diecasting so often prove profitable, even though 
the cost of the raw casting is almost always higher than 
that of the part replaced. 

On the other hand, there are many applications 





Fig. 4. Diecast carburetter body. 
(Courtesy of Villiers Engineering Co. Ltd.) 
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where the as-cast level of precision is clearly inadequate, 
and it is important to note that this in no way derogates 
from the production advantages of using diecast parts, 
The alloys used for diecasting are stable and strong, and 
are readily machinable with simple equipment. In 
consequence, a given level of dimensional accuracy is 
frequently achievable more cheaply and expeditiously by 
starting with a diecasting than by any other means, 
Cameras provide a very good example of this versatility, 
diecast bodies being used for both cheap and expensive 
models. In the first case, this is because diecasting 
represents the most economical method of mass-produc- 
ing intricate metallic forms; in the second, because 
diecastings are light and strong. have good dimensional 
stability when machined to fine limits, and can often be 
finished in a single operation without any preliminary 
roughing cut. 


shroud Ys 
Diecast _ 
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Fig. 5. Outboard motor, in which virtually every structural 
part is diecast in aluminium. 
(Courtesy of Perkins Outboard Motors Limited) 
A further significant aspect of diecasting as a process 
is that, because of its scope and versatility, manufacturers 
who begin to use diecastings tend continually to extend 
their exploitation of the process. This has nowhere been 
more evident than in the automobile industry, where 
diecasting has for many years been the accepted method 
of producing such intricate components as carburetters 
(Fig. 4), because their good as-cast finish minimizes 
finishing costs. Such applications are still important, 
but of recent years diecastings have been adopted more 
and more for large structural engine parts, while in the 
related but more specialized field of outboard motors 
the position already is that up to 90°, by weight of some 
models are constructed from diecastings (Fig. 5). 
Although a great variety of non-ferrous—and even 
ferrous—metals have been shown to be diecastable, at 
least on an experimental basis, the process as com- 
mercially applied is restricted to non-ferrous alloys 
with melting points below 1000°C. These alloys fall into 
four main groups, i.e., the low-melting-point alloys 
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TasLe I: CONSUMPTION [long tons] OF ZINC AND ALUMINIUM ALLOYS FOR DIECASTING 


IN THE U.K 


work was highly successful, and for thirty 
years the “Zamak” or “‘Mazak”’ alloys 
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niet | made the running for the diecasting industry. 
Beene Only since the war has the diecasting of 
aaee aluminium reached anything like equivalent 
eas | stature, but the growth in tonnage consum- 








based on lead and tin, the zinc-base alloys, aluminium- 
and magnesium-base light alloys, and the brasses. 

Of these, the first group is to day virtually restricted 
toa small number of rather speciatized outlets, of which 
typecasting and the manufacture of battery plates are 
among the most important. The last group, the brasses 
or the copper-base alloys, present rather special technical 
problems and, for this reason, are diecast only by a 
small number of specialized foundries. There are 
therefore two groups responsible for by far the greater 
part of present-day diecasting production, i.e., the zinc- 
base alloys and the aluminium- and magnesium-base 
light alloys. In the latter group, aluminium diecastings 


greatly preponderate over those in magnesium in both 
tonnage and variety of applications. 





Fig. 6. Typewriter components diecast in aluminium. 
(Courtesy of Underwood Business Machines Limited) 


The zinc-base alloys now in use were developed as a 
result of intensive research designed to produce a series 
of alloys especially for diecasting, with a predetermined 
range of physical properties and freedom from the 
shortcomings of earlier alloys used by diecasters. This 





Fig. 7. “at and light switchboard of unit construction, using 
aluminium diecastings. 
(Courtesy of Electro-Mechanical Manufacturing Co. Ltd.) 
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ed by diecasters has recently been so rapid 
that the use of alumnium for diecasting is increasing 
considerably, as shown in Table I. This increase is due to 
the fact that some of the newer applications of diecasting 
for which alumiiium alloys have been adopted have for 
the most part involved components much larger and 
rather heavier than the average zinc-alloy diecasting. 
Indeed, the direct competition between the alloy groups 
is rather limited. The tonnage of zinc-base alloys for 
diecasting continues to rise steadily, while a large volume 
of diecast aluminium represents, to a great extent, new 
outlets altogether, such as typewriter frames (Fig. 6). 
Where direct competition does exist, the lightness of 
aluminium is often a decisive factor, one example being 
illustrated in Fig. 7, which shows a switchboard, diecast 
in aluminium, constructed for the Kuwait Oil Co. and 
air-freighted to the site in three sections. On the other 
hand, the high strength of the zinc-base alloys and the ease 
with which they can be cast into ultra-thin components 
sometimes mean that a lighter part can be diecast from 
the heavier zinc alloy, e.g., in the case of the spark-plug 
cover shown in Fig. 8. 

The steady expansion of the diecasting industry has 
been accompanied, paradoxically enough, by a progressive 
reduction in the number of different alloys offered. The 
tin-base alloys, for example, disappeared as a group in 
the 1920°s (except for some specialized uses in food and 
beverage handling equipment) when the stable, strong 
new zinc alloys came in. Even the number of com- 
mercially used zinc alloys has been reduced from half a 
dozen to two. 





Fig. 8. 


Spark-plug cover, with a wall thickness of 0-015 in., 
diecast in zinc alloy. 
(Courtesy of New Jersey Zinc Company, U.S.A.) 


In the light alloys there is at present a much broader 
choice of specification, with many alloys finding limited 
use because of one particularly favourable quality, such 
as electrical conductivity or resistance to salt-water 
corrosion. Nevertheless, the trend towards a reduction 
in the number of specifications is becoming evident in 
this group also. There is no doubt that this trend will 
continue, with diecasters concentrating on two or three 
general-purpose alloys. This is not a_ reactionary 
procedure, as some buyers appear to think, but arises 
from the increasing mechanization of metal-handling in 
the diecasting shop. In an old-fashioned foundry, it is 
easy enough to add metal shot of a master alloy to the 
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superheated metal in the crucible just before pouring, so 
as to produce a casting alloy conforming, more or less, 
to any specification a customer happens to want. The 
next heat can be to an entirely different specification. 

This easy, not to say casual, approach is practicable 
when there may be only a few hundredweights of molten 
metal on the floor at any one time. In a modern die- 
casting shop, however, the holding furnaces at the 
machines may contain thirty or forty tons of molten 
metal, held at casting temperature right through the 
twenty-four hours, while the bulk-melting furnaces from 
which the holding furnaces are replenished contain 
another five or six tons. To operate a system like this 
with a single alloy is simple, to operate it with two alloys 
is practicable, but to operate it with three entails feeding 
the aberrant machine with ingots instead of with molten 
metal. 

It can happen, therefore, that a buyer who insists 
upon a particular alloy because its ingot price is a little 
less than that of the alloy offered by the diecaster and 
who hopes thereby to cheapen the cost of the diecasting 
may in fact be putting up the price against himself 
because of the special handling entailed. In general, then, 
buyers are well advised to accept their diecaster’s 
recommendations on alloy specification. Quite apart 
from other aspects of the matter, not all light alloys have 
good casting characteristics, even though they may have 
favourable properties for the service envisaged. 

The magnesium alloys could be adopted in many 
applications where aluminium is now being used. There 
are, however, three reasons why magnesium is not more 
widely employed, the first being that it is stillan unfamiliar 
material, with overtones of inflammability still present 
in the public mind when its name is mentioned. The 
second reason is that, on a volume-for-volume basis, it is 
sometimes marginally competitive, but often is not, with 
the alloys of aluminium. The third reason is that most 
diecasters are not equipped to handle magnesium alloys, 
which oxidize readily when molten and thus must be kept 
under an unbroken flux cover in the holding furnace. 





Fig. 9. Crankcase halves of a Volkswagen engine, diecast in 
magnesium. 
(Courtesy of Volkswagenwerk G.m.b.H). 


Despite all these superficial difficulties, diecastings in 
magnesium continue to make slow progress. The 
potentialities of the ultra-light alloys are clearly evidenced 
by the extensive use made of magnesium diecastings in 
the Volkswagen engine (Fig. 9) and transmission, the 
Volkswagen plant at Wolfsburg having the largest 
magnesium diecasting foundry in the world, with an 
Output of more than 20,000 tons of magnesium com- 
ponents per year. 
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The diecasting of the brasses or copper-base alloys 
does not offer such outstanding economies as are 
evidenced in the other groups. In the first place, the 
dimensional accuracy and quality of finish are both 
much lower than for zinc and the light alloys. Secondly, 
brass diecastings have to compete with the products of 
other processes, e.g., hot brass pressing, closed-die 
forging, and gravity casting, which use the same raw 
material and are not greatly inferior in either pro- 
ductivity or quality. As compared with diecastings in 
other alloys, brass diecastings have the disadvantage 
that the life of the die is very limited. This is a point of 
considerable importance to the buyer, who must pay 
either directly or indirectly for the tools used. Once a 
die has been constructed for the production of a tin-alloy 
component, it will continue to produce them almost 
indefinitely with little more maintenance than the 
replacement of guide pins and bushes at intervals of a 
year or two. Dies used with zinc-base alloys can be 
relied upon, for the most part, to produce anything from 
250,000 to 2,000,000 castings during their useful life, 
Even when diecasting aluminium, with its much higher 
melting point, an output of 100,000 castings is not 
unusual, and 500,000 are possible on a simple job. As 
against this, the life of a die in which copper-base alloys 
are cast is likely to be between 5000 and 20,000 com- 
ponents. In effect, this means that the die, or major 
parts of it, must be replaced every few days. 

















Fig. 10. Effect of thermal fatigue caused by hot metal in contact 
with the steel die. 


The dies fail through thermal fatigue which breaks up 
the surface where it contacts the molten metal into a 
network of cracks. This is shown graphically in Fig. 10, 
in which, as a result of hot metal in contact with the 
steel die, the surface layers are expanded preferentially 
and overstressed (Fig. 10a). When the heat source is 
removed, the compressed surface cracks (Fig. 10b) and, 
when metal is again injected (Fig. 10c), the cracks are 
filled and are wedged further open (Fig. 10d). As the cracks 
become larger, molten metal tends to enter them, so 
that the resulting castings become covered with projecting 
fins. Ultimately, if the die is left in service, small prisms 
of the die material are pulled right out of the surface, 
with the consequent formation of corresponding lumps 
on the casting. However, this stage is not reached in 
practice, since the surface becomes unacceptable to the 
buyer long before. 

Despite these disadvantages, brass _ diecastings, 
typical examples of which are illustrated in Fig. 11, fill a 
definite niche in the production field, as they are some- 
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Fig. 11. Typical examples of brass diecastings. 
(Courtesy of J. W. Singer & Company Limited) 


what more accurate than hot brass pressings and can be 
produced in more intricate sections. This is largely 
because, in a pressing, the direction of metal displacement 
determines exactly where it is possible to reproduce fine 
detail; if a wrong location is chosen, either the brass 
shears or the die wears away. As the brass of a diecasting 
is injected in a liquid or pasty state, this particular 
restriction does not apply. 

It seems unlikely, however, that any large increase in 
the production of brass diecastings will occur in, say, the 
next ten years and, if they retain their proportion of the 
expanding market, they will, in fact, be doing very well 
indeed. The application of vacuum techniques, described 
in detail elsewhere in this survey, is likely to improve the 
prospect for brass in a slight degree. This is because 
metal can be injected faster into an evacuated die, which 
means that sections can be made thinner and forms more 
complex. It is highly unlikely, nevertheless, that this or 
any other forseeable improvement (as, for example, in 
die materials) will radically improve the competitiveness 
of brass diecasting and enable it to reach out into fields 
now pre-empted by other processes. On the contrary, 
some of these other process offer such scope for rationali- 
zation that in a few years they may well be more aggres- 
sively competitive. It is easy to envisage small closed-die 
forgings being produced from completely automatic 
presses, with automatic billet-shearing and slug-heating 
controlled to within 2 or 3°F, at a rate far in excess of 
diecasting rates. 

There seems quite a good chance, in fact, that the 
diecasting of ferrous alloys will become a commercial 
proposition before the diecasting of high-melting-point 
non-ferrous metals becomes a more economic proposi- 
tion. The key to this advance is also likely to be the 
successful adoption of vi cuum techniques. Experimental 
work on ferrous diecasting has been going on in Russia 
for nearly thirty years, but much more emphasis has been 
laid upon it since the war. Some American companies 
have worked on the problem from time to time, but 
melting, metering, and transferring the molten steel 
within the limits of the diecasting machine cycle has 
only become practicable with the advent of electronically 
controlled machines. 

It seems unlikely, in point of fact, that the diecasting 
of steel—important technological advance though it 
would be—would have any significant impact on the 
jobbing trade in diecastings. Ferrous diecasting, when 
It comes, is likely to be taken up by companies with 
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existing steel interests rather than by diecasters, who 
are in general rather strongly orientated towards the 
non-ferrous metals. Furthermore, ferrous diecastings 
will compete almost entirely with other ferrous products, 
such as malleable castings, precision investment castings, 
and shell-mould castings, rather than with parts diecast 
in non-ferrous alloys. 

The broad picture for the next few years is therefore 
of a diecasting industry primarily concerned with zinc- 
base and aluminium-base alloys, with applications and 
volume production of the latter expanding the more 
rapidly. There is no reason, however, to assume that 
zinc-base alloys will cease to register a steady increase, 
since the industries now using zinc-base diecastings are 
themselves for the most part expanding industries. In 
the automobile industry, for example, as long as the 
public predilection for chromium-plated trim continues, 
zinc, rather than aluminium, will continue to be used. 
On many small items, e.g., door handles, window- 
winders, visor brackets, etc., the position of zinc is very 
strong, compared with aluminium, since the zinc alloys 
can be very satisfactorily cast on machines with 
relatively low injection pressures (about 125 atm). This 
means that, for a given volume of metal injected per 
cycle, the machine used to cast zinc can be less massive 
and somewhat faster in operation. 


: a *= 






Fig. 12. Main frame ofa dictating machine, diecast in magnesium 


alloy. 
(Courtesy of Stone-Fry Magnesium Ltd. and The Dictaphone Co. Ltd.) 


Both zinc and aluminium are likely to encounter a 
mild but increasing competition from magnesium alloys 
in the future, especially in such products as cameras, 
sound recorders and reproducers (Fig. 12), sewing 
machines, outboard motors, and also probably for many 
automobile applications. In all these instances, the 
lightness or low inertia of the alloys is a strong argument 
for their use, and the last year or two has seen several 
improvements in the handling of molten magnesium for 
diecasting. One of these improvements, known as 
“vacuum fill’ (to be described later), is equally applicable 
to the diecasting of zinc and aluminium, but its import- 
ance lies in the fact that it overcomes some of the previous 
metal-handling difficulties specific to magnesium, and that 
it simplifies the casting cycle and gives extremely close 
control of cycle timing. There is, in consequence, much 
less variation in casting quality, while die evacuation is 
itself responsible for an improvement in solidity and 
strength. Additionally, this modification of the basic 
diecasting process permits the production of larger and 
thinner diecastings, so that the industry is already 
planning an incursion into the field of semi-structural 
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car parts, such as bonnet and boot covers, and doors. 

An American diecaster did, in fact, diecast door 
frames for evaluation by an automobile manufacturing 
company some years ago, but the project was dropped 
because of the difficulty of attaching the sheet-metal skin 
to the diecast frame. What is now envisaged is the die- 
casting of the structural frame integral with a thin 
panel, producing a one-piece door complete with 
hinges, lock seating, window guides and attachment 
bosses for the inner lining. It is this possibility of 
combining very thin sections of large area with strong 
supporting rib systems that opens up the widest scope 
for the advance of diecasting in the immediate future 
and, indeed, diecast aluminium cable-reel flanges, more 
than 40 in. in diameter, have already been produced in 
this way. 

On the other side of the picture, some incursions into 
the diecasting field may be expected. The most deter- 
mined is likely to be that of the injection-moulding 
industry, which, from the point of view of the product 
designer, differs from diecasting only in the materials 
which it happens to use. Design limitations and 
possibilities are virtually identical, and the size of 
machine available to the two industries tends nowadays 
to be the same. 

The recent introduction of more rigid synthetic 
materials capable of being injection-moulded, such as 
“Delrin” and some of the nylons, is likely to detach from 
the ambit of diecasting some of the smaller interior car 
fittings and, very probably, will take over a few lightly 
stressed functional parts in domestic appliances. The 
rigidity of these materials becomes much less apparent 
as the size of the part increases and the opportunity for 
applying bending stresses grows, so that it is only when 
components are small that injection moulding can 
seriously compete. It is perhaps of significance that 
some European diecasters, as well as one or two in the 
U.S.A., are themselves operating injection-moulding 
plants. Any serious incursion by plastics into the 
diecasting market would certainly result in more 
combined operations along these lines. 


The Diecastable Metals 


One of the notable features of diecasting is that it 
upgrades the alloys used, the strength of diecast parts 
being in nearly all cases much higher than that which can 
be achieved by casting the same alloys in sand or 
permanent moulds. Thus, for instance, the ultimate 
tensile strength of sand-cast Alcan 160 is 114 tsi, whereas 
that of the diecast alloy is 14 tsi. Similarly, the elonga- 
tion of this aluminium alloy when sand-cast is 7°% in 


TABLE II: WALL THICKNESSES FOR DIECASTINGS 


2 in. and its Izod impact strength is 3 ft-lb, whereas the 
corresponding values of the diecast alloy are 10°% and 
6 ft-lb respectively. Primarily, this is because the quick 
chilling promotes grain refinement and prevents the 
build-up of internal stresses accompanying the formation 
of an extensive dendritic structure during solidification, 
As a consequence, the outer layers of the diecasting are 
the densest, strongest, and most fine-grained. 

It is therefore advantageous to maximize the beneficial 
effects of the rapid rate of chill by keeping sections as 
thin as possible. This results in a fine-grained structure 
right through the casting and, by cutting down the 
quantity of heat that must be abstracted from the 
casting while it is in the die, permits faster operation 
of the diecasting machine. It is for this reason that the 
thickness of commercial diecastings nowadays tends to 
vary between only 4 in. and j in., or 4 in. at most, 
while the areas of the parts produced vary by a factor of 
100 or more. A casting of } in. thickness souidifics ina 
few milliseconds, whereas a part measuring, say, } in. in 
thickness, would require almost a minute to chill. 
Typical wall thicknesses for diecastings of tin, lead, zinc, 
aluminium, magnesium, and copper are shown in 
Table II. 

This relationship between section thickness and 
strength is important, since it entails among other effects 
that values obtained for mechanical properties vary 
according to the size of the testpiece. For testpieces of 
equal cross-sectional area, the recorded strength will be 
greater for a thin, flat bar than for a circular rod. More- 
over, it is important to know whether the values relate 
to a diecast testpiece or to one cut from a large diecasting, 
because, whereas the former will retain an ‘‘as-cast”’ skin 
all over, the latter is likely to have at least three machined 
faces, if rectilinear, or to be machined all over, if round. 
Diecast testpieces are to be preferred as representing 
more accurately the service strength of a diecasting alloy. 
Aluminium Diecasting Alloys 

The tensile strengths of the most commonly used 
aluminium diecasting alloys, as measured on diecast 
test-bars, range from 17 to 20 tsi, compared with an 
average of around 12 tsi for the same alloys cast in 
permanent moulds, and from 9 to 10 tsi when sand-cast. 
These figures relate to test-bars from metal which has 
been maintained rigidly ‘‘on specification’’, and any con- 
tamination or loss of a constituent by improper melting 
practice can adversely affect mechanical properties. 

The chemical composition of the aluminium alloys 
generally used for diecasting, together with some indica- 
tions of their mechanical properties and casting charac- 
teristics, is given in Table III, from which it will be seen 
that they contain from 9 to 13° silicon, with small 

additions of other constituents which are 





present not because they confer any specially 





Maximum wall thickness 


Locally thickened sections 
not to exceed adjacent 
wall by more than a 
factor of 4 3 3 

Minimum wall thickness 


root of external surface x 
factor given 























Sn Pb Zn | Al Mg 


over large area [in.] 0:5 0-5 0-4 


over large areas [in.] 0-060 | 0-075 0-045 0-075 0-080 
Minimum wall thickness 

over small areas [in]. 0-030 | 0-040 | 0-015 | 0-045 0-050 
Preferred section cube 


Surface plain 0-030 | 0-030 | 0-020 | 0-040 | 0-045 
Surface ribbed 0-020 | 0-020 | 0-015 | 0-025 | 0-030 


desirable properties, but to allow secondary 
aluminium to be used in making up the alloys. 
Nevertheless, some elements which are ranked 
as impurities, such as iron, have a beneficial 
effect in the context of the diecasting process, 
since they reduce the tendency of the molten 
0-100 metal to adhere to the die surface. 

The alloy LM-6—still known under the 





lines trade-names “Alpax” and “‘Silumin”’—is used 

for both diecastings and sandcastings. It isa 
0-066 near-eutectic (the binary eutectic has just 
0-030 under 12% silicon), and consequently has a 














very small freezing range. This is in some 
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respects an advantage, as castings in alloys having an ex- 
tended freezing range are often subject to “hot tearing”, 
but, in components with local thickened sections or isola- 
ted bosses, a central shrinkage void is likely to occur when 
the binary eutectic alloy is used. For this reason, die- 
casters prefer to use alloys with a small addition of 
copper. Solidification then s \reads from a large number 
of dispersed centres, instead of moving progressively 
inwards from the surface. The effect is to compensate 
shrinkage by the formation of a great number of minute 
voids, instead of one large void. 

The LM-20 alloy differs from the LM-6 only slightly, 
having up to 0-4°% copper instead of the maximum or 
0:1% allowed in LM-6. This small addition of copper is, 
however, sufficient to improve the diecasting qualities of 
the alloy considerably. Moreover, LM-20 has superior 
machinability. Since the mechanical characteristics of 
LM-20 are much the same as those of LM-6, it is almost 
always practicable to substitute the copper-bearing alloy 
for the straight eutectic. 

A much more widely adopted alloy, however, is LM-2, 
which has a much looser specification, with permissible 
copper ranging from 0-7 to 2:5%. For diecasting 
purposes, a copper content of about 2% is generally 
considered the optimum, though the comparable U.S. 
alloy has a higher percentage of copper. The mechanical 
properties of LM-2 are somewhat lower, apart from 
tensile strength, than those of the other alloys. In this 
connection, nevertheless, it should be noted that the 
values are for diecast test bars rather than for actual 
castings, and consequently the relative castabilities must 
be borne in mind. 

In practice, there is little point in specifying an alloy 
because its mechanical strength is nominally somewhat 
higher, if at the same time it is, for example, more 
difficult to eject from the die. The net result is likely to 
be that the slower rate of production and the greater 
stresses encountered while the casting is still hot will 
prevent the full mechanical strength from being 
developed. An alloy which is easy to cast and easy to 
eject in a relatively stress-free condition is more likely to 
exhibit full specification values for mechanical properties 
and to have a smaller range of variance for those 
properties. 

An aluminium alloy of recent introduction in the U.K. 
is LM-24, which is similar to a widely used 
U.S. specification with better castability 





Fig. 13. Carburetter body, diecast in LM-4 aluminium alloy. 

(Courtesy of $.U. Carburetter Co., Ltd. and Patent Die-Casting Co., Ltd.) 
the alloys listed in Table III, ie., from 4 to 6%. A 
typical LM-4 alloy has a U.T.S. of from 10 to 12 tsi, 
an elongation of from 2 to 4% in 2 in., and a Brinell 
hardness of from 70 to 90, while its casting character- 
istics, in terms of the qualities given in Table III, are 
uniformly good. This alloy finds many applications 
for medium-weight diecastings with wall sections that 
are not too thin, such as the carburetter body shown 
in Fig. 13. 

A large number of other aluiz***um alloys can be, and 
to a limited extent are, diecast. but those listed in Table 
III have the best all-round characteristics. If some out-of- 
the-ordinary requirement has to be met, one of the lesser 
used alloys may be essential. Thus, for example, none 
of the common diecasting alloys can be satisfactorily 
anodized and dyed in pastel shades, like wrought 
aluminium, as they all have a spotted or streaky appear- 
ance after treatment. Some diecasters, however, produce 
anodizable diecastings, using either a_ silicon-free, 
magnesium-bearing alloy (known in the U.S. as “Alcoa 
218°’) or more complex alloys of their own development. 


TABLE III: Some ALUMINIUM DIECASTING ALLOYS 














than most aluminium alloys. It is well | 
suited for casting on modern high-pressure LM-2 LM-6 LM-20 LM-24 
machines. Its prime advantage is that it CuemicaL Composition [°%] 
has good all-ro »chanic; roperties Copper 0-7-2:5 0-1 max. | 0-4 max. 30-40 
- 8 a d all re und mech nical Prope eg Magnesium 0-3 max 0-1 max. 0-15 max.} 0-1 max. 
including a high tensile strength of 18 tsi, Silicon 9-0-11-5 | 10-0-13-0 | 10-0-13-0 | 7-5-9-5 
and retains these properties well at tempera- nll 10 wax. 06 max. o7 max. 13 max. 
x > ° la anese > max - ax. » max max. 
tures up to 150 C and higher. It is already Nickel 1-0 max 0-1 max. | 0-1 max 0-5 max. 
becoming : _ Ye} sineering an- Zinc 2 max 0-1 max. 0-2 max. 1-0 max. 
. Peed widely used for cngmec#rng nd Lead 0-3 max 0-1 max. 0-1 max. 0-3 max. 
Plications, and many of the new thin-walled Titanium 0-2 max 0-2 max. 
aluminium-alloy diecastings used in business Tin 0-2 max. | 0-05 max.| 0-05 max. | 0-2 max. 
machines and domestic appliances are made MECHANICAL PROPERTIES 
of this alloy. It is reasonably easy to Aker wy [% in 2 in.] - _ 140 = 
machine, much more so than the high- Brinell hardness 70 65— 77 85 
Silicon alloys, < tains a hig S 3 = : ——— 
n alle ys, and retains a high lustre Giktacs hance 
when polished. Gravity diecasting good* excellent excellent fair* 
; . Pressure diecasting good good good good 
Mention must also be made of another Fluidity good excellent | excellent good 
aluminium alloy in general use for die- Resistance to hot tearing excellent | excellent | excellent good 
castine ‘2. aes M a Pressure tightness good excellent excellent good 
asting. This alloy, designated LM-4, a so Machinability fair fair fair fair 
contains copper (2 to 4%) and magnesium 





























(0:15% max.), but contains less silicon than 
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* Not generally used for gravity diecasting. 
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Zinc-Base Diecasting Alloys 


The zinc-base diecasting alloys, which rank next to 
aluminium in volume of production, are unique in that 
they find virtually no use whatever outside the process 
for which they were developed. Their very satisfactory 
mechanical properties are achieved only when they are 
pressure-diecast. The same alloys poured in permanent 
moulds are not only initially weaker, but become more 
so On ageing. Zinc-alloy diecastings, on the other hand, 
retain their mechanical strength virtually unimpaired 
Over many years. Maximum strength and stability in 
these alloys is, however, attained only if they are based on 
zinc of 99-99°% purity, and are handled with rigorous 
care to prevent contamination during melting and 
casting. To assure this, the industry operates a “Certi- 
fied Zinc’’ scheme (to be discussed later), which guaran- 
tees to the buyer that the components he purchases are 
“on grade”’. 

As already mentioned, only two zinc diecasting 
alloys are now in general use. The chemical composition 
of these alloys, in terms of B.S. 1004 : 1955, are given in 
Table IV, from which it will be seen that they basically 
contain aluminium and small amounts of copper and 
magnesium, with impurities in the form of iron, lead, 
cadmium, tin, thallium, and indium. 


TaBLe IV: Zinc-BAsE DIECASTING ALLOYS 








|] B.S. 1004 : 1955 
| a 
| 





Alloy A Alloy B 
CHEMICAL COMPOSITION [°4] 

Aluminium. . ae a 3-8-4:3 38-43 
Copper a aa a 0-0-10 0:75-1:25 
Magnesium ek 0-03-0-06 0:03-0:06 | 
Iron i ; ~ 0-100 max. 0-100 max. 
Lead : ae 0-005 max. 0-005 max. | 
Cadmium i os 0-005 max. 0-005 max 
7m. & ; a 0-002 max. 0-002 max. 
Thallium 0-001 max. 0-001 max. 

0-0005 max. 0-0005 max 


Indium 


MECHANICAL PROPERTIES 


U.T.S. [tsi] . ; - 19 22 
Elongation [®%, in 2in] .. 15 9 
Impact strength [ft-lb] .. 42 43 
Brinell Hardness .. me 83 92 

















| 
| 
| 
| 
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Of these alloys, the proprietary alloy “Mazak 3” 
corresponds to alloy A in Table IV and suffices for almost 
all purposes. Alloy B (‘‘Mazak 5”’) is, however, still used 
by a few specialist producers because of its slightly 
greater tolerance to varying casting conditions. Neither 
alloy is, however, recommended fer service at tempera- 
tures much above 100°C. 

The zinc-base alloys have several practical advantages, 
chief among these being the combination of the high 
strength, high dimensional accuracy, and extreme preci- 
sion of form which they offer. Exceptionally thin sections 
can be cast with a wall thickness of no more than 0-015 in. 
Some examples of very small zinc-alloy diecastings are 
shown in Fig. 14, these being produced on fully auto- 
matic machines at rates which in some cases exceed 100 
per minute. In the case of the chain shown in the 
illustration, the links are cast already interlocked. At the 
other end of the scale, Fig. 15 shows a textile-machine 
structural member, of heavy beam section and weighing 
more than 14 Ib, also diecast in a zinc alloy. The wall A 
has integral bosses B cored for tapping, and a threaded 
steel insert C is cast in position 

These zinc alloys are eminently castable, filling 
intricate impressions with perfect sharpness, and they are 
much easier to cast than the aluminium alloys because of 
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Fig. 14. Typical examples of very small zinc-alloy diecastings 


produced on fully automatic machines. 
(Courtesy of George Goodman Limited) 


ie. oak a 





Fig. 15. A heavy zinc-alloy diecasting for a textile machine. 
(Courtesy of Wolverhampton Diecasting Co. Ltd.) 


their lower melting point. Fig. 16 shows the die for an 
intricate zinc-alloy casting with twin stripper mechan- 
isms, while the grid for an ashtray produced from it is 
shown at the far right of Fig. 17. 

The usual casting temperature is in the region of 
405°C, whereas the light alloys are cast at temperatures 
between 650 and 750 C. This factor has a considerable 
influence on the thermal stresses set up in the die at 
injection, when the surface layers of the steel are heated 
by several hundred degrees in 3 or 4 milliseconds. The 
average temperature differential in the case of zinc is 
about 200°C, while it is often twice this figure in the case 
of aluminium alloys. 

Since it is thermal shock which, more than any other 
factor, determines die life, the number of castings which 
can be produced from a particular die is very much 
greater when the component is cast in a zinc-base alloy. 
Thus, while a die for an aluminium casting is likely to 
have an effective life of 100,000 to 400,000 operating 
cycles before the surface suffers excessive heat-shock 
deterioration, a die for a comparable component in zinc 
may easily produce from 500,000 to 2,000,000 parts. 

Since the majority of dies costs between £200 and 
£2000, this is a factor that cannot be ignored in costing. 
However, it is seldom of critical importance, since a 
great number ot diecastings is ordered in quantities of 
well under 100,000 and the question of die life does not 
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therefore arise. On the other hand, if 500,000 parts are 
called for, a die cost of, say, £1000 represents only about 
a halfpenny charge on each component. 

A factor having a rather greater bearing on the 
relative costs of zinc and aluminium diecastings is the 
use for the former of gooseneck or “hot-chamber” 
machines, which, on average, enable components to be 
produced somewhat faster than is possible with the 
cold-chamber machines now universally employed for 
diecasting aluminium. The mechanical distinction 
between the two types of machines is fully dealt with 
later on, and at this stage it is only necessary to say 
that the gooseneck machine exhibits its superiority 
mainly in the field of small diecastings. Parts weighing 
1 or 2 oz can almost always be produced twice as fast in 
zinc as in aluminium; if, however, the weight is between 
8 oz and | Ib, this ratio drops very markedly, to perhaps 
3:2oreven 5:4. When components weighing 6 to 8 Ib 
(or measuring in excess of, say, 160 sq in. plan area) are 
involved, the production speed is not likely to be very 
much higher for zinc than for aluminium, since machines 
of this capacity are relatively slow in operation, 
irrespective of the alloy used. 

From the buyer’s point of view, the extent of the work 








Fig. 16. Die for an intricate zinc-alloy diecasting with twin 
stripper mechanisms. 
(Courtesy of Ronson Products Limited) 


omponents, the grid shown in the far 
right being produced in the die illustrated in Fig. 16. 
(Courtesy of Ronson Products Limited) 
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to be carried out on the parts after receipt is of funda- 
mental importance, and in this respect zinc-alloy die- 
castings are almost always at an advantage. The as-cast 
dimensions can be held to closer limits than is possible 
with the higher-melting-point alloys, and this often 
makes it possible to eliminate minor machining opera- 
tions. Trimming and deburring—normally carried out 
by the diecaster, not the customer—are frequently the 
only operations needed to prepare a zinc-alloy diecasting 
for service. 

A further point in favour of zinc is the ease with 
which the castings can be polished and plated; this is 
largely responsible for the extensive use of zinc-alloy 
diecastings by the automobile industry for door-handles, 
head-light and tail-light housings, decorative strips, 
insignia and name-plates, and a variety of other items 
characteristically finished in chromium plate. Although 
in receut years the quality of plated zinc diecastings in 
outdoor service has been criticized, investigation has 
shown that poor plating, rather than any defect in the 
castings, is responsible. New and improved plating 
standards, now in operation, result in more durable 
electroplating on diecast zinc. 

Magnesium Diecasting Alloys 

Magnesium diecasting alloys normally contain 
aluminium, zinc, and manganese, the composition of a 
typical magnesium diecasting alloy being 9:5% alu- 
minium, 0-4% zinc, and 0-3% manganese. The U.T.S. 
of a typical magnesium diecasting alloy is 11 tsi, its 
elongation is 2°% in 2 in., and its Brinell hardness 
between 55 and 65. 

Magnesium alloys, while possessing extreme lightness 
and high strength, are somewhat less corrosion-resistant 
than aluminium and have a less satisfactory as-cast 
finish than zinc. For this reason, magnesium die- 
castings are seldom seen with either a natural or an 
electroplated finish. Structural parts are usually given a 
chemical dip to inhibit corrosion and, if exposed, 
normally receive an organic coating as well. 

Magnesium alloys can be held in the as-cast condition 
to limits which are rather close than those practicable 
with aluminium alloys, but which are not as close as 
those that can be held with zinc-alloy diecastings. In 
practice, it is usual to group all the light alloys together 
under a single tolerance classification. Nevertheless, 
designers should usefully bear in mind that magnesium 
diecastings can be satisfactorily produced with much 
less “draft” or taper on both internal and external 
surfaces than is required for aluminium alloys, and it is 
primarily this consideration which makes smaller 
tolerances practicable. 

Magnesium diecastings are produced both by the 
cold-chamber process used for the other light alloys and 
by a modification of the hot-chamber or gooseneck 
method. Since magnesium has no affinity for iron, it 
does not dissolve the ferrous parts of the furnace assembly, 
as do both aluminium and zinc in some degree. This 
makes metal transfer mechanically easy, but, against 
this, it is necessary to prevent the molten metal from 
coming into contact with air during the whole diecasting 
operation. Magnesium diecastings have also been 
successfully produced in recent months by the vacuum- 
fill method, which greatly facilitates the maintenance of 
an unbroken flux cover over the molten metal at all 
times. 

Diecasting and, to a lesser extent, permanent-mould 
casting are particularly advantageous where magnesium 
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alloys are concerned, as the molten alloy may react 
violently with some constituents of non-metallic moulds. 
Moreover, in sand-foundry practice, it is less easy than in 
diecasting to prevent excessive oxidation and the carrying 
of oxide inclusions into the mould. The size range over 
which magnesium diecastings are practicable is roughly 
comparable with that of aluminium; in fact, most parts 
diecast in aluminium could be converted without major 
change to production in the lighter metal. To some 
extent there is already an interchange, since camera parts 
and other components normally produced in aluminium 
alloys are sometimes changed to magnesium when the 
price happens to favour the latter metal. It is, of course, 
the price per unit volume, not the price per pound, which 
is here in question; though the ratio fluctuates somewhat, 
the cost on a volume basis of the two is often roughly 
equal. It is then the relative handling and finishing costs 
that determine which is the more attractive proposition. 

By and large, the special equipment and care 
demanded in the diecasting of magnesium render the 
production cost per piece, excluding metal cost, appreci- 
ably higher than the equivalent cost for aluminium or, of 
course, for zinc. On the other hand, die life is longer and 
die maintenance less than for aluminium; the more 
complex the tool required, therefore, the more magnesium 
is favoured. In addition, magnesium alloys are the most 
free-cutting of all the diecastable metals, and marginal 
savings in costs are therefore possible on machining 
operations. Again, therefore, the more complicated or 
dimensionally exacting components, such as that shown 
in Fig. 18, are likely to show the greatest benefit from 
being cast in magnesium. 





Fig. 18. Magnesium-alloy stylus-holder (shown approximately 

full size) for a record-player, combining minimum inertia with 
high dimensional precision. 

(Courtesy of Hiram Barton Associates) 


A recent development is the introduction of new 
magnesium alloys containing small quantities of the 
rare-earth elements and some of the less common metals, 
such as zirconium. Of these, one in particular (the 
thorium-containing alloy designated HM 11 XA by the 
Dow Chemical Company) has proved to have very 
superior properties. In particular, it retains its strength 
at higher temperatures than any existing alloy, and is the 
first alloy from which it is possible to produce die- 
castings for service at temperatures in excess of 250°C. 
Since many present-day applications for instruments. 
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meters, and other precision parts demand continuoys 
operation at high ambient temperatures, it is highly 
probable that alloys of this type will find extensive use in 
diecastings during the next decade. 

Currently, the most extensive use of magnesium 
alloys is in air-cooled internal combustion engines. The 
most notable application is in the Volkswagen, where 
diecast magnesium is used for all the major engine 
components, though extensive use is also made of the 
ultra-light alloys in outboard motors, notably by the 
McCulloch Corporation in California, and in engines for 
timber-cutting chain saws. This latter application is a 
severe test, demanding the ultimate in structural strength 
and resistance to mishandling, combined with extreme 
complexity of form, compactness, and minimum weight. 


Copper-Base Diecasting Alloys 

Of the copper-base alloys, the alloy most commonly 
diecast is 60/40 brass, containing 60%, copper and 40% 
zinc. The alloy most usually adopted in sand foundries, 
i.e., 70/30 brass, is not well-suited to pressure diecasting 
because of its higher melting point, the 60/40 brass 
having a melting-point in the region of 895°C, as against 
965°C for the 70/30 composition. 

Brass is cast in cold-chamber machines, often of the 
Polak or vertical shot-sleeve type and, when injected, is 
frequently not fully fluid, but of a porridge-like con- 
sistency, minimizing heat transfer to the die and therefore 
somewhat reducing the thermal shock to which the die 
surface is subjected. 

Even so, the stresses set up in the surface layers of the 
die are severe, and dies used with copper-base alloys have 
only a short service life. In this connection, it is difficult 
to predict in any particular instance what quantity of 
parts a die will produce, as much depends on the exact 
flow of metal in the cavity and, of course, on the standard 
of finish considered necessary by the customer. Thus, for 
example, the life of dies for complex brass castings such 
as that shown on the left of Fig. 19 is likely to be short, 
whereas as many as 25,000 parts can be produced trom a 
simple impression ot the type shown on the right of 
Fig. 19 before the surface of the casting becomes too 
impaired to be acceptable. In other—and quite frequent 
—instances, the surface is of a poor standard after only 
5000 cr 6000 cycles, this latter figure representing only 
two or three days work on a modern high-production 
machine, so that, for a long-run order, replacement dies 
must be manufactured at a rate of two per week. In 
practice, only the cores and cavity inserts are replaced, 
the main body of the die remaining in service for much 
longer periods. The die cost per component produced is 
still high, however, especially if conventional die-sinking 
methods are used to produce the cavity inserts. 

The cost of die replacement is somewhat reduced for 
brass and other alloys by the use of die parts made by 
investment casting or other forms of precision casting, 
such as the Osborn Shaw process. Latterly, spark erosion 
has provided a method of sinking cavities cheaply and 
quickly in prehardened blocks, and this has proved of 
real advantage in brass diecasting. Production costs are 
nevertheless always so much higher for diecast brass 
than for the other alloys that brass diecastings are never 
economically competitive with diecastings in zinc of 
aluminium, and, where they are adopted, it is because 
some specific property of brass is needed in the product. 

Brass as a metal has many desirable properties. Thus, 
its corrosion resistance is good, it has high strength and 
dimensional stability, castings are easily machined and 
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Fig. 19. Brass diecastings, showing (left) a complex part, and 
(right) a simple part. 
(Courtesy of J. W. Singer & Co. Ltd.) 


can be brought to a high polish, soldered assemblies 
(impracticable with the other alloys) are easily made, 
and the metal has good bearing properties. In most 
current applications, it is the strength and corrosion 
resistance of the copper-base alloys that is responsible 
for the adoption of brass, and the complexity of form or 
dimensional accuracy that determines the choice of the 
diecasting process. 

Although diecastings in brass cannot be held to 
limits anything like as close as is practicable with the 
other alloy groups, the precision attainable is better 
than can be guaranteed for forgings or sand-castings. It 
isnot, however, very much better than that of some of the 
newer precision-casting processes. The usual weight 
range for diecast parts is from 1 oz or so up to 3 or 4 lb, 
though there are no functional limitations preventing 
parts of very much greater weight being diecast. 


Tin and Lead Diecasting Alloys 

Alloys of tin and lead are still diecast to a limited 
extent, though only for a few highly specialized applica- 
tions. Battery plates in a lead-antimony alloy, for 
example, are diecast in large quantities on modern fast- 
running gooseneck-type machines. Tin-base alloys are 
used in a tew applications involving contact with food- 
stuffs, e.g., in syrup dispensers, and in one or two 
mechanical applications where their exceptional dimen- 
sional precision (Fig. 20) is of value and their relatively 
low strength is not a major disability. Tin-base alloys 
have good corrosion resistance and excellent bearing 
properties. 

Lead alloys are not often diecast, but their highly 





Fig. 20. Number-wheels and gears diecast in a tin-base alloy. 
(Courtesy of Gjuteriaktiebolaget Fundator) 
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specialized properties render them uniquely suitable for 
some purposes. Thus, for example, lead-alloy diecastings 
are used for shrouding film cassettes used in radiographic 
work, since their high density renders them relatively 
opaque to radioactivity. Their high inertia also deter- 
mines their use for balance-wheels and counter-weights 
in a variety of mechanisms, but their low strength 
precludes their adoption for any applications entailing 
mechanical stress. 

Broadly, therefore, the buyer of diecastings for any 
but the most specialized purposes need concern himself 
with only two alloy groups, i.e., those based respectively 
on aluminium and zinc. The aluminium alloys offer 
lightness, good mechanical strength, and an as-cast 
surface which can often go into service after only a light 
buffing. Dimensions can be held to reasonably close 
limits without machining, especially if the datum faces 
are both formed in one die member, and any machining 
required can be carried out without difficulty if an 
appropriate alloy has been chosen. Decorative finishes, 
apart from polishing to a lustre, are restricted to the 
application of lacquers and enamels, as, for example, in 
the diecast aluminium instrument case shown in Fig. 21. 





11 in., diecast in 
aluminium and finished in a tough black enamel. 
(Courtesy of Fonderie de Précision) 


Fig. 21. Instrument case, measuring 20 « 18 » 


The zinc-base alloys, on the other hand, almost 
always show an economy on the cost of the part, as 
compared with light alloys, have superior sharpness of 
form and dimensional accuracy, and can be cast in 
slightly thinner sections. This last characteristic com- 
pensates to some extent the greater density of zinc; and, 
in some cases, does so entirely. Even in ultra-thin 
sections, zinc-alloy diecastings exhibit great strength and 
ductility, and therefore often incorporate rivets for 
assembly. Finally (and for many buyers a most import- 
ant point), zinc-alloy diecastings take a high-grade 
electroplated finish (Fig. 22), which in many applications 
is superior both in appearance in protective value to any 
other available finish, though vacuum-metallizing is now 
being increasingly used. 

The indications are that both zinc and aluminium 
diecastings are still in a stage of expansion. In all 
European countries there is scope for a much greater 
utilization of diecast parts, if experience in America is 
(as it has proved in the past) a reliable guide. Although, 
in both Europe and America, the great increase in the 
production of aluminium diecastings has rather over- 
shadowed the slower increase in that of zinc, it would be 
unwise to assume that the latter is on its way out as a 
diecasting metal. Post-war experience in Japan, where 
until recently there were no high-grade zinc-base die- 
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Fig. 22. Reproduction of an antique candlestick, diecast in a zinc 
alloy and electroplated. 
(Courtesy of Wolverhampton Diecasting Co. Ltd.) 


casting alloys, has shown that, even against the back- 
ground of an existing and expanding production of 
aluminium diecastings, a zinc diecasting market can be 
rapidly built up. This is evidenced by the fact that, in 
1949, the output of zinc-alloy diecastings in Japan was 
virtually nil, and that of aluminium-alloy diecastings 
nearly 2000 tons, whereas, in 1959, the output ot zinc- 
alloy castings was about 8000 tons, as compared with 
about 16,500 tons of aluminium-alloy diecastings. This 
comparison argues very cogently for the inherent merits 
of the zinc-base alloys, which were originally developed 
specifically for diecasting and which still possess very 
real advantages for both diecasters and users of 
diecastings. 


Repetition Precision—Diecasting and its 
Competitors 


The past half-century has seen the development of 
many new repetition production processes, all capable, 
within assessable limits, of reproducing the form and 
dimensions of small metal parts without significant 
change over long production runs. Diecasting was among 
the first of these to be exploited by the mass-production 
consumer-goods industries and, up to World War II, was, 
in fact, the only process capable of producing a quasi- 
finished component capable of being fed into a production 
line without prior machining operations. To-day, 
although diecasting is still unmatched both for pro- 
ductivity and precision, there are other processes 
possessed of undoubted merits and capable of being 
utilized in applications where diecastings are for one 
reason or another unsuitable, or where the quantities do 
not justify the construction of a diecasting die. 

The most notable increase in repetition precision has 
undoubtedly resulted from the wide adoption by sand 
foundries of the shell-moulding process, which has, at a 
modest estimate, halved the tolerances required for small 
castings, as well as greatly improving surface finish. 
Other developments in foundry technique that have 
resulted in more accurate and better-looking castings 
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are the plaster-mould process, the use of frozen-mercury 
patterns (“Mercasting”’), and the rapidly increasing 
investment-casting or “‘lost-wax’’ process. 

Outside the foundry trade, there have been consider- 
able improvements in the output, accuracy, and scope of 
application of hot brass stampings and small forgings, 
including upset forgings, the production of which can 
now be made almost completely automatic. Somewhat 
more limited in the possible complexity of its products, 
but still possessing enormous potentialities, is the metal- 
powder pressing or “‘powder-metallurgy” process. The 
sinterings produced in this process can be held to very 
close limits indeed, and replacement of small machined 
parts by their pressed-powder equivalents is often a 
highly profitable conversion. A very recent development 
in this field is the sintering of metal-fibre compacts, the 
original form being imparted not by pressing, but by a 
technique reminiscent of slip-casting or papier-maché 
moulding, in which the fibres are suspended in a liquid 
and poured into a permeable mould, the liquid then 
being withdrawn through the walls to leave a mat of 
fibres on the surface. 

In addition to this outside competition, diecasting by 
the pressure-injection process (with which this survey is 
primarily concerned) is only one of a group of related 
processes whereby castings are made in permanent metal 
moulds. These are partly complementary and partly 
competitive. To a large extent they meet different 
requirements of customers, particularly in respect of the 
economic quantity justifying tool construction, but also 
with regard to the range of alloys that can be handled. 

In practice, four distinct processes of casting into 
metal moulds are currently in use. These are (1) die- 
casting proper, in which the metal is injected under 
relatively high pressure (seldom less than 140 or 150 atm) 
into the mould, (2) low-pressure diecasting, in which 
molten metal is forced slowly up into a mould and 
solidifies under a few pounds per square inch air 
pressure, (3) gravity diecasting (or simply “gravity 
casting”), in which metal is ladled into the mould and 
solidifies under the hydrostatic head of a few inches of 
molten metal, and (4) displacement casting, or ““Cothias 
casting”, in which metal is poured into an open-topped 
mould and is then forced into the interstices of the 
impression by thrusting a solid steel core down into the 
mould and holding it there during solidification. 

One other manufacturing technique with which 
diecasting, i.e., pressure diecasting, is progressively 
becoming more competitive is stamping from. sheet 
metal. Long before the war this competition was 
evident in some fields, notably the toy industry and in the 
manufacture of small precision parts such as watchcases. 
Since recent advances in diecasting technique have been 
towards the production of larger and larger parts with 
walls of sheet-metal thinness, the ability of diecasting to 
take over more applications from stamping has increased. 

Finally, the injection moulding of thermoplastic 
materials (which has also taken over large sections of the 
market previously held by sheet-metal products) is 
likely in the future to compete more actively with die- 
casting in several of the mass markets for small, complex 
parts. The reason for this is the introduction of new and 
more rigid organic materials with adequate structural 
strength for many lightly stressed applications, new types 
of nylon and Du Pont’s “Delrin” being the forerunners of 
these materials. 

Comparisons of the different processes, related to the 
various factors that must be taken into consideration, are 
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TABLE V: COMPARISONS OF VARIOUS PROCESSES 
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given in Table V, in which the numerals are figures of 
merit: the lower the number, the more favourable the 
process. In comparing these various processes, the most 
important factor is relative cost and, for different 
reasons, this is the most difficult factor to discuss in 
general terms. If only a few parts—a dozen or so—are 
required and must be made in metal, conventional sand- 
casting techniques almost certainly offer the most 
economical means of manufacture, the only capital 
outlay being for a pattern and core-boxes—a matter of a 
few pounds for a small casting. If a fair degree of 
precision is called for, each casting may have to undergo 
several machining operations and this will, of course, 
increase unit cost, but, for small quantities, this is a 
necessary evil. 

If the quantity is raised to 1000 or 1200, there is 
likely to be an economic advantage in using the shell- 
moulding process. Though the cost of the metal pattern 
equipment is much higher than for an ordinary wooden 
pattern, the better finish and closer limits will reduce 
machining costs. Other things being equal, it is the 
difference between the costs of machining the shell 
moulding and the sand casting that must pay for the 
additional pattern cost, and for any particular item there 
will be a certain quantity for which the low casting cost 
plus high machining cost of the one balances the higher 
Volume 21, No. 12 
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+ Generally used without applied finish. } Seldom form part of assemblies. 


casting cost plus lower machining cost of the other, the 
pattern cost being included in the casting cost. 

For non-ferrous parts, a quantity of 1200 might in 
some cases justify the construction of a simple gravity die 
or of the metal patterns needed to produce plaster 
moulds. The former would be the more suitable for 
castings in aluminium and aluminium-bronze, while 
plaster moulds are more advantageously used with the 
high-melting-point copper alloys having poorer casting 
characteristics, since the low rate of cooling promotes 
flow into restricted sections. Only in the rarest instances 
would such a small quantity justify the adoption of 
pressure diecasting, since a die cost of, say, £300 spread 
over 1200 components is equal to a tool charge of five 
shillings per component. 

An order for 12,000 articles, on the other hand, will 
almost always warrant the construction of a gravity die or 
of the metal mould used to produce wax patterns for 
investment casting, and in a great many instances will 
justify the construction of a simple (and not too large) 
diecasting die. Here again, factors other than purely 
economic Ones must be taken into account. Pressure 
diecasting is restricted to a relatively small number of 
alloys and gravity casting, for practical purposes, to the 
aluminium and copper-base alloys, though gravity 
castings in cast iron are also feasible. Investment 
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casting, on the other hand, has virtually no limitations on 
alloy composition and, in point of fact, the widest scope 
for the process has recently been in the casting of alloy 
steels. A quantity of 12,000 articles would in many cases 
prove economic for powder-metallurgy parts, and again 
there is a reasonably wide range of available materials, 
from brass to stainless steel. However, powder parts 
can only be made in very simple forms and, at present, 
are restricted in size. The great majority of such parts 
currently produced in Great Britain and the U.S. may be 
taken to have a longest dimension of less than 3 in. 

If the order is increased to 120,000 articles, it is now 
economically practicable to adopt virtually any available 
process, since a capital charge for tools, dies, and 
patterns of, say, £1000 amounts to only 2d. per casting. 
It is in this range that the superiority of diecasting for the 
production of complex parts becomes manifest, since it is 
not uncommon for 3 or 4 shillings of machining costs to 
be saved on each component by using diecastings rather 
than sand castings. This is only practicable, of course, 
when the component is of intricate shape, as the unique 
advantages of diecasting show to less advantage on 
articles of very simple form. 

In particular, squat, thick-sectioned pieces are best 
produced by some other process, as diecasting production 
rates are sensitive to wall thickness, and conformations 
approaching the sphere or cube are slow to cool and 
difficult to keep solid. Such parts are almost always more 
economically produced either by cutting sections from 
an extruded rod or by powder metallurgy. These two 
processes have several design limitations in common; 
for example, features which in a diecasting can be easily 
formed by a transverse core must invariably be machined 
in a separate operation on both sinterings and extrusions. 
Even so, one or other of these processes may still prove 
cheaper than a diecasting of very heavy section. 


- 3a. ~ 
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Fig. 23. Extruded aluminium-alloy section for slicing into hat 
and coat hooks. 
(Courtesy of Imperial Aluminium Co. Ltd.) 


The limits which can be held on both extrusions and 
sinterings are broadly comparable with those of die- 
castings, insofar as the dimensions of die-formed surfaces 
are concerned. Where dimensions are between cut 
faces of an extruded section, or between top and bottom 
punch faces of a sintering, limits should be left as loose 
as possible (preferably not closer than -++-0-010 in.), if 
maximum economy is to be achieved. Where necessary, 
limits of +0-005 in./in. can, however, be held, and where 
closer limits are essential they can be achieved by a 
secondary operation, i.e., coining in the case of sinterings, 
or grinding where an extruded section is being used. 
Both these operations have the added advantage of 
improving the surface finish. 

Typical of extruded-section design is that shown in 
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Fig. 23 for producing hat and coat hooks, requiring only 
parting-off and the drilling and countersinking of screw 
holes before polishing, as the function of the part does not 
demand close tolerances. All extrusions for repetition 
production must, of course, have parallel sides in the 
extrusion direction, but it is quite practicable at the cost 
of some material wastage to have non-parallel cut faces, 
Ideally, faces should be flat, even if not parallel, since 
stepped or curved faces incur additional machining costs, 





Fig. 24. Trimming condenser produced by impact extrusion. 
(Couresty of N.V. Philips’ Gloeilampenfabrieken) 


By contrast, sinterings can incorporate much surface 
diversification on the punch faces, though the faces 
formed in the die cavity must be parallel. An important 
distinction is that sinterings can change section, so that it 
is easy to produce components such as the barrels of 
file-cabinet locks, which normally have a raised rim 
around the through hole, which could only be produced 
on an extruded section by machining, and a circular 
flange at the other end, which could not be incorporated 
in an extrusion at all. 

Although, in repetition production, the term “‘extru- 
sion” almost always connotes an extruded section, it is 
convenient to consider at this point the status of impact 
extrusion as a general manufacturing process. The most 
widely known application of impact extrusion is in 
toothpaste tubes and similar articles, but these by no 
means exhaust its scope. The process is simplicity itself, 
a metal slug being dropped into a die and a punch forced 
down after it. Surplus metal is forced up around the 
punch, forming a thin tube, and the residue of the slug 
forms the shoulder and nozzle of the tube. 

The process can, however, be considerably elaborated, 
producing components such as the trimming condenser 
shown in Fig. 24, with its concentric walls and integral 
rivets. At this point, it is hard to distinguish any 
functional difference between impact extrusion and closed- 
die forging, for many forging operations now entail very 
severe metal displacements. Thus, for example, in the 
production of several types of plumbers’ fitting, metal is 
simultaneously under pressure by punches entering the 
die from two,or even three directions, and flows back 
along them as in impact extrusion. 

Impact extrusions proper are easily held to extremely 
close limits, because, since the dies are simple in form, it 
is relatively easy to establish the final dimensions on a 
cut-and-try basis. A certain amount of detail can be 
incorporated in the face formed by the bottom of the die, 
but the skirt must be quite plain and parallel. At one 
time, tin-base and lead-base alloys were mainly used for 
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impact extrusion, but to-day aluminium is by far the 
most important material. 

Closed-die forgings, or hot pressings, are produced 
by dropping a heated billet into a die and then bringing 
down a punch to squeeze it into shape. Some fine and 
delicate work is now being produced in this way, though 
the majority of pieces are of simple form and require 
several machining operations to complete. — Brass, 
aluminium, and aluminium-bronze are all fabricated by 
this process, which gives a dense structure, fine-grained 
and pressure-tight. 





Fig. 25. Petcock diecast in zinc alloy. 
(Courtesy of Thomas Ashworth & Co. Ltd.) 


In most hot-pressed parts, deformation is severe, and 
metal flow over the die surface therefore precludes the 
incorporation of fine detail. Engraved characters, for 
example, are filled by the first movement of the metal, 
but are subsequently sheared off by its further displace- 
ment. If, accordingly, lettering is needed, it should be 
located near the centre of the cavity, where metal flow is 
least. Metal flow cften causes wear on the cavity face, 
and this is most marked when the surface carries fine 
detail. For this reason, hot pressings are always less 
complex in form than diecastings. As a result, conver- 
sion to diecasting often eliminates machining operations 
and reduces cost. This presupposes that the functions of 
the part are compatible with the use of one of the standard 
diecasting alloys. A typical conversion of this sort is the 
diecast zinc-alloy petcock shown in Fig. 25, in which the 
thread at the right-hand end of the diecasting is cast to 
form and is usable without machining, while the plug, 
for which closer limits are necessary, has a machined 
thread. 

In hot-pressing, the billets or slugs are cut from 
extruded rod, heated, and dropped singly into the die. 
In upset-forging, which has, during the last five or six 
years, emerged as a very economical repetition process 
for small parts of simple shape, the dies close upcn the 
end of a rod and grip it, while a punch enters from the side 
Opposite to the rod and squeezes its end into shape. It is 
common to use two or three punches in succession to 
achieve the final shape, and by proper punch design it can 
often be arranged that the component is finally cut off 
from the rod, which is then advanced further into the die 
for the next cycle. 

Upset-forging is most effective with parts of circular 
torm having a central hole, but non-circular forms can be 
upset without great difficulty. One notable application 
of the method, in fact, is in the production of hexagon 
nuts. As most of the metal from the central hole is 
displaced outward by the punch, there is much less wastage 
of stock in upsetting than occurs with any other method, 
except diecasting. The process is fast and is easily 
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rendered automatic. Provision is made for continuous 
heating of the stock before it is gripped by the dies. 

In the production of heavy forgings, tolerances are 
very large indeed, but small forgings and pressings can be 
formed to reasonably close limits. As will be realized, 
in all types of closed-die work, the final dimensions of the 
part are greatly influenced by the volume of the billet; if 
this is oversize, the punch cannot travel full distance and 
the dimensions will vary accordingly. The effect varies 
greatly with the exact form of the component and, 
specifically, with the relation between the size of rod 
from which the billet is cut and the plan area of the 
component. If the latter is twice the cross-sectional area 
of the rod, a variation of +0-010 in. in billet length 
results in a -+-0-005 in. variation in the thickness of the 
pressing. 


Making Castings in Metal Moulds 


All methods of casting metals into metal moulds have 
certain features in common. In general, they provide a 
better surface finish and greater dimensional accuracy 
than the processes using expendable sand or ceramic 
moulds. They differ among themselves primarily in the 
means adopted to get the metal into the moulds. Thus, 
in diecasting proper, the metal is injected under high 
pressure by a pneumatic or hydraulic ram, as described 
later, while in gravity casting it is poured from a ladle 
into the mould to solidify under a rather low pressure 
head. There are also intermediate methods in which the 
metal is displaced upwards into the mould either by the 
application of a vacuum above it, or by applying a low air 
pressure to the free surface of the melt. 





Fig. 26. Examples of motor-cycle parts produced as 
gravity castings in aluminium alloy. 
(Courtesy of J. Stone & Co. (Chariton) Ltd.) 


Gravity casting is the simplest and most widely used 
of these processes, and is responsible for a high propor- 
tion of the aluminium castings being produced in the 
U.K. (Figs. 26 and 27). It is also used, though less 
extensively, to produce components in copper-base 
alloys, of which the most valuable is the copper alloy 
containing about 10°¢ of aluminium, now well-known 
as aluminium-bronze. Because gravity dies (or per- 
manent moulds, as, following U.S. nomenclature, they 
are now increasingly termed) are mechanically simpler 
than diecasting dies, initial tool cost is lower. Often, 
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too, cast iron can be used instead of expensive alloy 
steels, though, for the high-melting-point brasses, the 
life of cast iron is short and higher-grade materials may 
be needed for the parts of the mould contacting the 
hot metal. In any event, it is possible to produce 
short runs on an economical basis by gravity casting, 
since all that is needed is the mould and a melting 
furnace. All the other processes described in this 


section require more elaborate equipment. 





Fig. 27. Five-speed gearbox casings produced as gravity castings 
in magnesium alloy. 

(Courtesy of Sterling Metals Ltd.) 

A great many components graduate from gravity 
diecastings to pressure diecastings when demand 
increases, and this is especially true of aluminium parts 
weighing from 1 to 10 lb and of fairly thin section. 
Components weighing considerably more are frequently 
produced by the gravity process, even when quantities 
are very large, as not only are die costs and machine-hour 
rates very great when a diecasting machine of, say, 
1000-ton rating is necessary to produce the part, but the 
production rate for such parts is also proportionately 
lower. Lately, too, the application of programming to 
gravity casting (Fig. 28) has made it possible for an 
operator to tend several pouring stations simultaneously, 
so that output per man is higher. Insofar as the heavier 
aluminium components are concerned, it is therefore the 
level of dimensional precision and the quantity of 
machining involved that determines whether pressure or 
gravity casting is the more economical. Currently, the 
heaviest parts produced as diecastings by pressure 
injection weigh from 40 to 50 Ib, but gravity castings of 





Fig. 28. Programme control of a battery of gravity-casting 
machines, enabling chill times to be correctly predetermined. 
(Courtesy of VEB Leipziger Eisen-und Stahlwerke) 
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five or six times this weight are perfectly practicable. 

Closely allied to gravity casting is centrifugal casting 
in metal moulds, which, in fact, is usually carried out in 
the same foundry (Fig. 29). The use of centrifugal casting 
is advantageous in producing large aluminium com- 
ponents of a mainly circular outline, yielding parts having 
great density and freedom from air inclusions. It is not 
usual when utilizing metal moulds to cast a large number 
of small components arranged around a central feeding 
hole, as is common practice in investment casting and 
rubber-mould casting by the centrifugal process, though 
this procedure is occasionally adopted by specialist 
producers. It is, for example, adopted in the U.S. and 
France for the production of electric-motor rotors, 
particularly small rotors, pressure diecasting commonly 
being used for the larger sizes. 

In centrifugal casting, there is a pressure gradient 
across (or along) the component, as in gravity casting 
under a hydrostatic head, but more intense. Near the 
periphery of the mould the pressure may be as high as in 
pressure-diecasting dies, but falls off rapidly towards 
the centre. The outward pressure gives rise to a vertical 
thrust, tending to force the top mould member upwards, 
and positive-acting clamps must be fitted to combat this 
thrust if metal escape at the joint is to be avoided. 





Fig. 29. Gravity casting (in left foreground) and centrifugal 
casting in an aluminium alloy, using a 35-kW holding furnace. 
(Courtesy of Birlec Limited) 


Centrifugal casting, as used in the novelty trade, 
makes use of low-melting-point alloys cast in moulds of 
vulcanized rubber, which reproduce fine detail with 
great fidelity and, unlike a rigid metal mould, can 
accomodate small undercuts. Zinc alloys have also been 
cast in this manner, but the mould life is very short. In 
addition to purely decorative castings, which make up 
the bulk of production, a small proportion of functional 
components is produced from lead and tin alloys in 
rubber moulds. The limits held have, in some instances, 
not been greatly inferior to those obtained with die- 
casting proper. 

Slush casting is a variant of gravity casting, in which 
hollow articles are produced without using a core to form 
the inner surface. This process was at one time widely 
used for the manufacture of toy soldiers, but is now in 
restricted use for the production of such items as kettle 
spouts, where a continuous taper and a double curve 
make conventional coring impossible. In slush casting, 
a quantity of metal is poured into the mould and if 
almost immediately poured out again, leaving a shell of 
solidified metal conforming to the contours of the 
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chilled mould cavity. Though the inner surface is not 
perfectly smooth and regular, the wall thickness can be 
kept fairly constant by careful temperature control, and 
very satisfactory external finishes are possible. Most 
slush castings are currently produced from aluminium 
alloys, using compositions specially developed to give 
controlled solidification with good hot-strength. The use 
of ordinary casting alloys results either in heavy, uneven 
walls or the formation of a weak shell which falls out of 
the die with the surplus metal. 





Fig. 30. A ‘“‘Robar’’ machine for diecasting hollow articles, here 
shown with its inventor, Mr. Guest. 
(Courtesy of Robar Products (London) Limited) 


Though the usual zinc-base alloys are not suited to 
conventional slush casting, in which the metal is ladled 
by hand into the mould, they have lately been shown to 
be admirably suitable for the production of hollow 
castings by a new coreless technique involving pressure 
injection. This technique is known as the ‘Robar” 
process, in which molten metal is first forced into the die 
by a moving plunger, and is then sucked out again as the 
plunger retracts. As in ordinary slush casting, a thin 
solid shell remains in the cavity. However, in the Robar 
machine (Fig. 30), the whole cycle is so accurately 
programmed that extremely close control of wall thick- 
ness is obtained. The shell is of such a dense structure 
that containers for liquefied butane gas have been 
successfully manufactured in this way. 

A rather specialized process, somewhat outside the 
main stream of foundry techniques, is the ““Comocast” 
process, primarily developed for the production of slugs 
and billets for forging, but capable of much wider 
exploitation. In this process (Fig. 31), a water-cooled 
Steel die is inverted in a mould pan of larger diameter, in 
the bottom of which is a feed-hole. The whole assembly, 
ie., the die and mould pan, is lowered into a pot of molten 
metal, which enters through the feed-hole and fills the 
mould cavity, air escaping by way of venting channels. 
If desired, a vacuum can be applied to achieve faster 
filling and assure solidity. The assembly is then with- 
drawn from the melting pot, and the die is withdrawn 
from the mould pan and swung to one side. The feed 
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metal is sheared off by rotation and is retained in the hole 
in the pan. The solidified slug is ejected and falls into a 
chute, while a swinging finger knocks the residual feed- 
metal out of the hole in the pan. The cycle is then 
repeated. 

Although a single-impression mould is, for simplicity, 
depicted in Fig. 31, moulds with sixty or more impres- 
sions have been successfully operated. The process is 
slower than pressure diecasting but, even so, the equip- 
ment will operate under favourable conditions at 50 or 60 
cycles per hour. In addition to forging billets of plain 
cylindrical form, shaped “‘uses” broadly conforming to 
the finished forging can be produced on the ““Comocast”’ 
machine, minimizing forging deformation. Most 
non-ferrous alloys have been cast either commercially or 
experimentally, and the process has proved particularly 
adaptable to the casting of pure aluminium slugs for 
impact extrusion. A few simple components previously 
produced by diecasting have also been converted to the 
new process. 

As already mentioned, vacuum can optionally be 
applied, but is not essential, as the cavity can fill without 
a vacuum, since the top of the impression is below the 
tree surface of the metal outside the mould pan. Castings 
are also made in metal moulds purely by the action of a 
vacuum pump in evacuating the cavity, with a feed-tube 
projecting from the underside of the mould partly 
immersed in the molten metal and drawn up as the 
pressure in the cavity falls. This technique has never been 
widely adopted because of the difficulty of avoiding air 
leaks into the cavity at the mould joints, though it has 
achieved limited success with plaster moulds luted at the 
joints and painted over with a sealing solution on the 
exposed faces. 
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Fig.31. Schematic diagram of the die and mould-pan assembly 
used in the ‘‘Comocast”’ process. 


For general production, however, a more reliable 
method is to apply a positive pressure to the free surface 
of the melt and so force it up the feed-tube into the mould. 
This is the principle adopted in the “‘Alumasc” process. 
In this process, the die assembly is mounted on a table 
secured to the top plate of an induction furnace, the space 
above the melt thus being completely closed in. When air 
at a pressure of a few pounds per square inch is intro- 
duced into this space, molten metal is forced up the feed- 
tube into the die and slowly fills the cavity. At the 
completion of filling, pressure is maintained during 
solidification. The design of the die is such as to facilitate 
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progressive solidification backward towards the gate, 
so that fresh metal enters to compensate for shrinkage. 

The scope of the Alumasc process is extremely wide, 
ranging from egg-cups to beer kegs. A recent application 
of considerable importance has been in the manufacture 
of crankcases (Fig. 32) and other aluminium parts for 
the Chevrolet “‘Corvair”, and a large plant operating the 
Process under licence has been set up to produce these 
parts at Massena, New York. A great many applications 
of: the process, e.g., to items such as carburetter bodies, 
Clock cases, electric-motor brush-holders, and switchgear 
covers, are directly competitive with both gravity casting 
and high-pressure diecasting. The finish obtained, and 
the dimensions that can be held, are better than gravity 
casting normally permits, while the die costs are very 
much lower than for the high-pressure process. The 
controlled rate of filling makes it possible to eliminate 
internal porosity and to achieve a dense and homogeneous 
structure. This feature has led to the use of low-pressure 
diecastings in the guided-missile field. 





Fig. 32. Production of ‘‘Corvair’’ crankcase by the ‘‘Alumasc’”’ 
low-pressure diecasting process. 
(Courtesy of Chevrolet Division, General Motors Corporation, U.S.A.) 


The dividing line between low- and high-pressure 
diecasting is hard to draw, since virtually any standard 
diecasting machine can be operated at low pressure, if 
desired. However, if an arbitrary distinction is to be 
made, it must be based upon the equipment used. From 
this viewpoint, it is possible to include in the low-pressure 
group all machines which, like the manually-operated 
““Monometer” bearing-casting machine (to be described 
later) have the dies clamped to a table, instead of carried 
by a pair of platens. The mode of filling may vary. 
Thus, in the ““Alumasc”’ process, direct air pressure on 
the metal forces the metal up into the cavity, while the 
“Monometer’” machine uses a plunger operated by a 
rack-and-pinion and a gooseneck assembly. Alternative 
methods include a “‘cold-chamber”’ low-pressure process, 
in which metal is poured into an asbestos-lined cup below 
the die, into which it is displaced by the slow upward 
movement of a piston. This last method is favoured for 
copper-base alloys (and, indeed, for pure copper), but is 
also applicable to the light alloys. 

A true diecasting process of a rather different scrt is 
that known as “Cothias’” or displacement casting, 
seen in Fig. 33 in its simplest form in the production of 
statuary, for which purpose it was originally introduced 
in the 19th century. In this process, a measured volume 


94 


of molten metal is poured into a metal mould containing 
the inverted impression of the figure to be reproduced, 
A core, shaped generally to the contours of the figure but 
of smaller overall dimensions, is then forced down into 
the metal, displacing it upwards. The shank of the core 
fits the open mouth of the mould and, if the molten metal 
has been correctly metered, the rising metal completely 
fills the impression as the core completes its stroke. 
Occasionally, provision is made for surplus metal to 
escape from the impression, and a spring-loaded collar 
around the core may be provided to maintain a positive 
pressure during solidification. 





} 











Fig. 33. Application of ‘‘Cothias’’ or displacement casting for 
producing statuary. 


As the core must be withdrawn after solidification of 
the metal, it must be free trom undercuts and often 
cannot conform in great detail to the external contours of 
the part. In consequence, the wall thickness of Cothias 
statuary varies greatly from point to point, while isolated 
projecting features have to be cast solid. For this and 
other reasons, the process is now hardly used in its 
original application, but has been employed successfully 
for producing castings other than statuary and, in a 
modified form, has a definite place as a commercial 
metal-casting process. 
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Fig. 34. Modified ‘‘Cothias”’ or displacement-casting process. 
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The modified Cothias or displacement-casting 
process, Shown in Fig. 34, also makes use of an open- 
topped mould into which the required volume of metal is 
poured. The impressions are cut in the sides of the mould 
with runner channels reaching to the bottom of the cavity. 
The core, which is a good fit in the mould, is forced down 
and displaces metal along the runners and into the 
impressions, the surplus remaining as a slug or “‘biscuit™ 
below the core. One side of each casting is formed by 
the mould and the other by the core, and there may be 
several castings formed at each cast. Cores may be of 
any shape, but are usually circular or square in section, 
and the mould is generally split to allow easy removal of 
the castings. This process is used mostly for decorative 
castings, but simple structural parts can be produced 
in the same way. Mandrel presses and air presses are 
used to raise and lower the core, the former being 
favoured. 
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Fig. 35. Die with stripper plate, as used in a Russian method of 
high-pressure displacement casting. 


In Russia, a form of displacement casting under high 
pressure has been developed, using special machines 
and complex dies, such as that shown in Fig. 35. Russian 
engineers are also using a displacement-casting technique 
to produce large panels with integral ribs and other surface 
detail. In this technique one part o1 the mould reciprocates 
horizontally ina trough-like extension of the other (Fig. 36), 
metal being poured between the two parts while separated, 
and the moving member then advanced towards the fixed 
member. The metal level accordingly rises, until finally 
there is only a fraction of an inch between the plates and 
their whole area is covered by the now solidifying metal. 
It is reported that panels, several feet square, have been 
produced by this new technique, which the Russians 
term “compression casting”. 
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Fig.36. Russian displacement-casting technique with reciprocat- 
‘ng. moulds for producing large panels with integral ribs and 
other surface detail. 
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All the processes described bear some relation to 
diecasting proper, and each has specific advantages 
which, in some applications, favour its adoption. None, 
however, offers the same broad scope as diecasting under 
high injection pressures, as virtually any part cast in a 
metal mould by one of the techniques described could be 
produced to a better finish, with a thinner section, and to 
a higher level of dimensional precision as a diecasting. 
The larger the quantity called for, the more likely is it 
that the fast, accurate production obtainable from a 
diecasting machine will be economically justified. 


Modern Diecasting Techniques 


In the diecasting process, molten metal is forced under 
high pressure into a steel die containing a negative 
impression of the article to be produced. The function 
of the diecasting machine is twofold, i.e., (1) to provide 
a pump or ram by means of which metal is injected into 
the die, and (2) to incorporate means of opening and 
closing the die, and of holding the die firmly closed 
against the very high hydrostatic pressures engendered 
during injection (Fig. 37). 
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Fig. 37. Schematic representation of a diecasting machine 


Two types of diecasting machine are in general use. 
Of these, one. type, called a gooseneck or hot-chamber 
machine (Fig. 38), is mainly used with the zinc-base 
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Fig. 38. Gooseneck or hot-chamber assembly used on a Reed- 
Prentice machine. 
(Courtesy of Alfred Herbert Limited) 
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alloys and utilizes a metal pump permanently submerged 
in a holding furnace attached to the machine. The other 
type, known as a cold-chamber machine (Fig. 39), has a 
piston and sleeve mechanism separate from the holding 
furnace, enough metal for one shot being ladled from the 
furnace into the sleeve at each operating cycle of the 
machine. Cold-chamber machines are now in general 
use for all alloys with melting points higher than that of 
zinc, though some zinc-alloy components are also 
diecast with identical equipment. 








diecastings. Most jobbers, accordingly, prefer to 
operate fast-running dies for two or three days per month 
and to supply to the customer in batches of up to 10,000 
components per month. On this basis, there is nothing 
to be gained by complete automation of the casting cycle, 
as the time of setting up and adjusting the equipment to 
produce each batch is disproportionate to the production 
time. 

The tied plant, on the other hand, may have a 
continuous demand for certain diecastings, warranting 
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Fig. 39. Cold-chamber assembly used on the 14G Reed-Prentice machine. 
(Courtesy of Alfred Herbert Limited) 


The weight of metal injected at each shot ranges from 
a fraction of an ounce to 50 or 60 Ib, and the production 
rate from 240 shots per minute to as few as 20 per hour. 
Machines producing small parts at high production rates 
have long been operated on a completely automatic 
cycle, and during the last five years there has been a 
pronounced tendency towards the production of much 
larger diecastings, some weighing several pounds, on 
automatic machines. Nearly all machines now being 
installed can, under certain conditions, be operated 
automatically, the controls fitted allowing the various 
phases in the operating cycle to be programmed, all that 
is necessary being to arrange for the machine to repeat 
when one cycle is completed. The difficulties lying in the 
way of automatic cycling do not arise from the mechanical 
operation of the machine itself, but from the need to 
perform automatically all the functions carried out by 
the human operator. The most important of these are 
the removal of the casting from the die, the removal of 
metal debris from the die face, lubrication of moving 
die parts, and (in the case of cold-chamber machines) the 
ladling into the shot-sleeve of a measured volume of 
molten metal for the next shot. 

All these functions can, in fact, be incorporated in the 
cycle, but to do so entails the addition to the machine of 
rather elaborate equipment which is in great part specific 
to the particular die being operated. Only on exception- 
ally long runs, therefore, is it worthwhile incurring the 
additional expense, and few components qualify, insofar 
as the jobbing diecaster is concerned. A gooseneck 
machine of 50 tons capacity, running on a fully automatic 
cycle, is capable of producing an 8-oz casting in a zinc- 
base alloy at between 5 and 7 shots per minute. On the 
lower figure, and deducting one 8-hr shift out of three as 
devoted to maintenance, the production rate is in excess 
of 120,000 components per month. As all these parts 
have to be trimmed and, possibly, put through other 
secondary operations, their handling and _ processing 
would put a disproportionate load on any normal 
jobbing shop and probably impede the handling of other 
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cate all the tools being operated, 
thus minimizing the time lost in 
case of breakdown. Only rarely 
can a jobbing shop afford to do 
this, though many do, in fact, 
put in hand replacement dies for 
long-running lines well ahead of 
the end of estimated die life. 

Although in the average job- 
bing shop a_ fully-automated 
casting cycle is seldom worth considering, there 
are definite advantages in making all the repetitive 
functions within the cycle automatic in themselves. The 
operator then does not need to perform manually such 
actions as ladling metal or lubricating the shot-sleeve, 
but retains control of the overall timing of the cycle, 
which he can arrest for intermittent attention to ejector 
lubrication, removal of metal debris, etc. Automatic 
ladling, in particular, is highly advantageous on all 
machines with a throughput of 5 to 7 lb or more of 
molten metal per cycle, and is virtually indispensable if 
the shot weight is above 12 or 15 lb. 

Several different methods have been devised for feed- 
ing metal automatically to diecasting machines, the 
simplest being to replace the manually operated ladle by 
one actuated by a mechanical linkage system. A method 
once favoured was to use a simple pivoting or tilting ladle 
with a hollow handle, through which the molten metal 
passed to the shot-sleeve, but this is not a very satisfactory 
solution. With all pivoting-ladle mechanisms, the 
quantity of metal transferred varies according to the 
level of the metal in the pot, which is undesirable. Most 
methods now in use avoid this difficulty. 

A simple modification of the tilting ladle, used on the 
Russian Model 517 horizontal cold-chamber machine, 
utilizes a small hydraulic cylinder, which operates almost 
vertically and submerges the ladle well below the normal 
level of the melt. As the ladle is always withdrawn at 
the same angle, whatever the metal level, the volume of 
metal retained does not vary. Before the rod carrying 
the ladle reaches the end of its stroke, the movement of 
the spout part is arrested, and further movement tilts the 
ladle, transferring the molten metal to the adjoining 
shot-sleeve. 

A rather different, but equally effective, mechanism, 
developed and operated by the Necchi Sewing Machine 
Company in their Pavia foundry, makes use of a free- 
hanging ladle pivoted at the end of an_ oscillating 
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link. This link is attached to the shaft of a geared motor 
and moves backwards and forwards in a fixed arc 
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Fig. 40. Production of the arm casting of a Necchi ‘‘Supernova” 

sewing machine on a Bihler 400-ton machine equipped with 
automatic ladling. 

(Courtesy of Necchi, S.p.A.) 


between limit-switches which reverse the motion. At 
one end of the arc, the ladle is submerged and is lifted 
vertically from the melt as the link reverses direction. 
Through most of the stroke the ladle hangs vertically 
from the link but, when it has been carried into a position 
to one side of the shot sleeve, its lateral movement is 
arrested and it tilts to discharge its contents. Fig. 40 
shows the production of the arm casting of a Necchi 
“Supernova’’ sewing-machine on a Buhler 400-ton 
machine equipped with automatic ladling. 

In both these methods, an exactly measured amount 
of metal is transferred, but diecasters also make use of 
metal-feeding methods in which metal pours in a stream 
from a container, the volume transferred being measured 
by the duration of flow. This principle was first used in 
the “Ajax”’ electromagnetic pump, in which an induced 
magnetic flux in the molten metal forces it to move 
unidirectionally along a refractory tube set at an angle 
in the holding furnace. At the upper end, it spills over 
into a short launder or heated refractory channel leading 
to the shot-sleeve. Volume control is not as precise in 
this method as in the displacement methods recently 
introduced by the same company, where air or an inert 





Fig. 41. Refilling an ‘‘Ajaxomatic’’ ladling unit. 
(Courtesy of Birlec Limited) 
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gas is introduced to a closed space above the melt to force 
metal up a feed-tube. An example of one of these units, 
known as the “‘Ajaxomatic”’ ladling unit, is shown in 
Fig. 41. 

A good example of this principle is seen in the 
Lindberg-Fisher twin-chamber induction furnace, where 
the metal is contained in what is, in effect, a U-tube with 
enlarged arms (Fig. 42). The top of one arm is closed 
off by a plate and forms the holding-chamber, while the 
other is open to the air and is used to replenish the metal 
supply. Air at a pressure of | or 2 psi is introduced into 
the closed chamber and has the effect of depressing the 
metal level therein. The molten metal thus displaced 
raises the metal level in the open chamber and, of course, 
in the feed tube leading out of the closed chamber. If 
this feed tube were not incorporated, the displacement 
would continue until the air pressure in the closed 
chamber was balanced by the weight of metal in a column 
of height equal to the difference between the metal levels 
in the two chambers, and of an area equal to that of the 
open chamber. In other words, with an air pressure of 
1 psi and a closed-chamber area of 200 sq in., the metal 
in the column weighs 200 Ib. 
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Fig. 42. Automatic ladling with a Lindberg-Fisher two-chamber 
furnace. 


If the open chamber is the same area as the closed 
chamber, the difference in the height in the two chambers 
will be nearly 1 ft. If the open 
chamber were half the area of the 
closed chamber, the difference in 
height would be 2 ft. whilst, if it 
were doubled, there would be only 
6 in. difference. These variations 
with area must be stressed, since 
many people — even  diecasters 
Operating such equipment — 
seem to feel obscurely that molten 
metal ought to stand at the same 
height throughout the system, as it 
does when all surfaces are at atmos- 
pheric pressure. As, however, it is 
the weight of the displaced metal 
that must balance the added air 
pressure in the closed chamber, the 
height of the column must neces- 
sarily be doubled if its area is halved. 
In the small-diameter feed-tube, 
therefore, metal is forced right to 
the top by an excess air pressure 
which only raises the metal level in 
the open chamber by an inch or two. 
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This same principle obtains in other displacement 
metal-feeding devices. In single-chamber furnaces, this 
is usually a simple air-bell, into which air is introduced at 
the top, displacing the contained metal to a lower level. 
Part of this metal raises the free surface of the metal in 
the surrounding pot, whilst part is displaced upwards 
along the feed-tube. As the quality of metal discharged 
from the tube varies with the rise and fall of metal level 
in the pot, it is necessary to incorporate in metal-feeding 
devices of this kind a compensating timer which will 
lengthen the pouring time as the metal level falls. 


ra 





Fig. 43. Part of a fully mechanized line for processing 
(Courtesy of Wolverharepton Diecasting Co. Ltd.) 


For the diecasting of zinc-base alloys in gooseneck- 
type machines, using low-frequency induction furnaces, 
the most efficient metal-handling method is undoubtedly 
that now being operated by the Wolverhampton Die 
Casting Company at their Graiseley Hill plant. This 
system works in conjunction with a fully-mechanized 
work-handling and processing layout, part of which is 
illustrated in Fig. 43. In this plant, a battery of identical 
Schultz machines produces a variety of zinc-alloy 
components such as door-handles for cars, but all the 
machines are fed by means of a launder which runs 
continuously from one end of the battery to the other, 
and is fed by two large induction furnaces. Ingots are 
added to the furnaces at frequent intervals, and the 
metal level throughout the system (melting pots, launder 
channels, and machine holding pots) is held virtually 
invariable. The maintenance of a constant level in the 
goosenecks of the diecasting machines, coupled with the 
fact that induction-heated furnaces hold the metal 
temperature constant to close limits, is a factor of great 
importance in the production of diecastings of unvarying 
high quality. 

The most recent innovation in the metal-feeding field 
is the use of “‘vacuum-fill’’. Originally developed as an 
adjunct to vacuum diecasting, vacuum-fill seems likely 
to have even greater value to the diecasting industry than 
the parent technique. The use of vacuum to displace 
molten metal into the shot-sleeve may well become 
standard practice, even when the evacuation of the die 
cavity is not essential for the production of the particular 
casting being made. 

The principle of vacuum-fill (Fig. 44) is simple: 
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The shot sleeve has an opening on the underside, to which 
a nozzle and feed tube are secured, the lower end of the 
feed-tube dipping below the surface of the molten metal 
in a small holding pot. Air is withdrawn from the shot 
sleeve (usually by way of the die cavity), and the atmos. 
pheric pressure on the free surface of the metal forces 
it to rise in the feed tube. After a predetermined interval, 
to allow a sufficient quantity to enter the shot sleeve, the 
plunger is advanced to cut off the metal flow and inject 
the metal in the sleeve into the die cavity. 

Although, in practice, there are difficulties connected 
with the possibility of leakage 
around the plunger and at other 
points, these cannot obscure the 
merits of this technique and, in 
fact, they are rapidly being over- 
come. Vacuum-fill permits much 
faster operating speeds than any 
other method of automatic metal- 
feeding, and has the very great 
advantage that (whether or not 
the die cavity is evacuated) the 
greater part of the air is with- 
drawn from the shot sleeve. With 
other filling techniques, the vol- 
ume of free air which must be 
forced through the die cavity 
ahead of the advancing metal is 
seldom less than four times the 
volume of the actual product, and 
often much more. The greater is 
this volume, the more the velocity 
of the metal is slowed during 
filling and, in consequence, the 
more probable it is that air will be 
trapped in voids within the casting 

The case for automatic metal-feeding, in one form or 
another, is very strong on economic grounds, since it 
appreciably improves machine-time utilization. It has 
already proved virtually essential both on small machines 
and on large machines (such as the 400-ton Triulzi 
machine shown in Fig 45), because of the need to avoid 
changes in operating temperatures in the case of the 
smaller machines, and because of the large volume of 
metal to be transferred at each shot in the case of the 
larger machines. It is also being used quite extensively 
with machines in the medium range (Fig. 46), and 
eventually is likely to become standard practice for all 
types of casting. 


diecastings. 
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Fig. 44. ‘‘Vacuum-fill’’ system applied to a cold-chamber 


machine. 


The extent to which other features of the operating 
cycle now performed manually can be rendered automatic 
varies with the type of casting being made. Simple 
diecastings of relatively small area, free from moving 
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Fig. 45. Automatic ladling for a 400-ton Triulzi machine, 
utilizing a Sklenar-SFEAT furnace and metal pump. 

(Courtesy of Ambrogio Triu!zi S.a.S.) 
cores and requiring no inserts, can be ejected and removed 
from the die completely automatically. Lubrication and 
cleaning of the die-face, too, are easily performed by 
mechanical means if the die is free from surface irregu- 
larities. When producing complex parts, however, the 
operator must have complete surveillance of every phase 
of the cycle and must be prepared to intervene. if 
necessary. 





Fig. 46. ‘‘Birlefco” automatic ladling unit feeding an E.M.B. 
machine. 


(Courtesy of Birlec Limited) 
Features of the cycle that cannot be rendered auto- 
matic may, however, be wholly or partly mechanized in 
many instances. This applies particularly to the removal of 
the casting from the die and the location of inserts, such 
as steel pins, brass bushings, etc., in the die cavity. 
Initially, it was the success of insert-loading devices such 
as that shown in Fig. 47, which, both from the point of 
view of time saved and of operator safety, led to the 
development of combined load-unload mechanisms and 
thereafter to the use of mechanical unloading (‘automatic 
casting transfer” or “ACT™) for components which had 
No inserts. 
In a typical load-unload sequence (Fig. 48), the 
Operator first places an insert (shown solid black in 
Fig. 48a) in the loader, while the latter is clear of the die. 
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The loader is now moved into the transfer position (b), 
and the moving die advanced (c), the effect being to 
concertina the loader and transfer the insert to its seating 
in the die. The die is now partly opened (d) to allow 
removal of the loader and is closed again (e) for metal to 
be injected. After a dwell for solidification, the moving 
die is retracted and the loader (now acting as an 
unloader) is advanced again into the transfer position (f). 
The ejectors are advanced to push the casting out of the 
die and into the unloader, where it is held (g) by the 
projecting end of the insert. 
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Fig. 47. A simple insert loader operated by closing and 


re-opening the die. 


Metal-melting for diecasting presents three distinct 
requirements, i.e., (1) the melting down of virgin ingot, 
(2) the re-melting of scrap metal from the foundry and 
trimming shop, normally brought back into specification 
by adding a small weight of a master alloy, and (3) the 
holding of quantities of molten metal at a constant 
temperature, adjacent to the diecasting machine In the 
smallest diecasting shops, these distinctions hardly apply, 
ingot and scrap being added to the holding furnace at 
intervals, as occasion arises. This practice makes it 
difficult to maintain an even casting temperature, how- 
ever, and also tends to impair metal quality. 
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Fig. 48. Typical load-unload sequence. 


If the scale of operations prevents bulk melting of 
metal, or if an unusual alloy has to be diecast in relatively 
small quantities, it is helpful to use a twin-chamber 
furnace. This enables the solid metal, whether ingot or 
sub-standard castings, to be melted in one chamber, while 
hot metal is being withdrawn from the other chamber, 
which is replenished by way of a connecting channel, the 
fluctuation in temperature being minimal. 

Recently, diecasters of aluminium alloys have begun 
to install small bale-out reverberatory, or “‘het-hearth”’, 
furnaces, in which solid metal is placed on a sloping 
hearth and heated by radiation from the refractory roof. 
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As it melts, it trickles down into a holding chamber, into 
which solid metal enters, so that the temperature is held 
substantially constant. Very low melting losses are 
claimed for this type of furnace. 

Most diecasting furnaces are gas- or oil-heated, the 
latter being increasingly favoured in the U.K. and the 
former in Continental Europe. Graphite crucibles are 
now virtually standard in commercial diecasting plants, 
though older-type iron-pot installations are occasionally 
seen in small U.S. foundries. Largely, however, U.S. 
diecasters are going over to induction-heated holding 
furnaces, since these give the closest control of casting 
temperature and (disregarding their high capital cost) 
provide the most economical maintenance of metal 
temperature. 

Bulk melting is also carried out in induction furnaces 
in some plants, but gas or oil is still the more widely used 
for these large-capacity units. In the U.K., some 
diecasters are using resistance-heated graphite-crucible 
furnaces and report satisfactory results, though it is 
necessary to guard against metal getting into the space 
around the crucible and shorting-out the heating 
elements. 

Magnesium is melted in steel crucibles, and a sulphur 
dioxide atmosphere must be maintained above the melt. 
To achieve this, it is usual to fit a double-walled conical 
sheet-metal hood above the furnace. Sulphur is burned 
in the space between the walls, and the products of 
combustion are allowed to trickle in through perforations 
in the inner hood. Excessive oxidation of the metal 
while held at casting temperature is in this way avoided. 

The zinc alloys, and those of lower melting point, are 
invariably melted and held in cast-iron pots, which are 
usually put into service with the foundry scale unbroken, 
and are often given a refractory wash to avoid iron being 
dissolved by the molten alloy. The main defence against 
excessive iron pick-up, however, is to avoid local over- 
heating of the pot by impinging gas flames and always to 
hold the general temperature below 520°C, with the 
casting temperature 100°C lower. 

Die dressings and die lubricants serve a number of 
purposes, and a very wide variety of these products is 
available to the diecaster. Because of the high temperature 
at which a diecasting die operates, moving parts are very 
prone to galling and seizure as they rub against one 
another. The first duty ot a die dressing is therefore to 
perform well as a_ high-temperature, high-pressure 
lubricant. 

A second function is to insulate the die surface, to a 
greater or lesser degree, as the metal flows into the 
cavity. By preventing it from losing heat too soon, the 
complete filling out of the impression without premature 
chilling is ensured. Variations in the die-surface tem- 
perature at different points in the cavity are to some 
extent counterbalanced by the use of an_ insulating 
dressing but, in general, the need to use frequent or heavy 
dressings, especially those containing much _ inert 
micaceous or talc-like material, indicates that the 
thermal balance of the die needs more detailed considera- 
tion. 

A third function of die dressings is to provide local 
cooling. The tips of cores and isolated projections in the 
cavity often become overheated when the tool is in 
operation, because no cooling water can be brought to 
bear on them. In such cases, the spraying-on of a 
dressing, suitably diluted in an aqueous medium or a 
volatile spirit, quickly removes heat from the hot spot 
without unduly affecting the rest of the die. 
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Some Commercial Diecasting Machines 


THE production of small parts by pumping molten metal 
into a rigid mould probably began with the manufacture 
of musket-balls about a century ago, and the complete 
mechanization of this procedure was achieved long before 
the end of the nineteenth century with the introduction 
of the typecasting machine. Although the manufacture of 
a few specialized products, such as bearings and door 
hinges, by the pressure-diecasting process was achieved 
before the turn of the century, it was not until the 
development by Hermann Doehler of the tip-up carriage 
machine that a basis existed for the jobbing diecaster, 
producing a variety of articles on a strictly commercial 
basis. 

,: 
































Fig. 49. Schematic layout of an early Doehler diecasting 
machine. 


The early Doehler machine (Fig. 49) had a manually- 
operated injection plunger, but this soon gave way to one 
operated by a long-stroke air cylinder, thereby removing 
one variable factor from the process. In these machines, 
the die carriage was swung into a vertical position to 
bring the die into contact with the nozzle ot the metal 
pump for injection, and was brought down into a hor! 
zontal position for removal of the casting. Later 
machines have, for the most part, incorporated a fixed 
horizontal carriage, but for a few purposes (such as the 
casting of electric-motor rotors) models with vertical 
carriages still have points of superiority. 

During the twenty-five years from 1906, when the 
Doehler machine first came into use, diecasting machines 
have slowly increased in size, capacity, and ruggedness to 
meet the requirements of the manufacturing industries 
for larger and better diecastings. As the diecasting 
process became of greater industrial importance, the 
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readily castable but structurally weak tin-base alloys 
gave way to alloys of zinc. At first these were unstable 


and subject to failure by intercrystalline corrosion, but 
intensive research by the New Jersey Zinc Company 
resulted in the development of the stable, 
eminently diecastable 
zinc-base alloys. 


strong, and 


“Zamak” (in Britain, “*Mazak’’) 





Fig. 50. 


aluminium. 


Attempts to diecast aluminium began at an early date, 
but it was not until later that aluminium components 
were diecast on a reasonably sstisfactory commercial 
basis, this being achieved by the Swedish diecaster, Fred 
Hult. Taking advantage of the fact that molten lead 
and aluminium have no affinity, he designed the hand- 
operated machine shown in Fig. 50, in which the plunger 
P, actuated by a lever L, displaces a quantity of lead in 
the gooseneck. Aluminium, introduced by a valve V, 
floats on the lead and is displaced upwards and injected 
into the die when the lever is pulled back. 

In the U.S.A., the first aluminium-alloy diecastings 
were made in machines with submerged or dipping 
goosenecks or hot chambers (Fig. 51), displacement being 
effected not by a plunger (which would quickly be 
eroded) but by direct air pressure on 
the metal. Although machines of this 
type were quite generally used until 
a few years ago, and one or two are, 
in fact, still operative, they have the 
grave disability of producing a 
spongy casting with a high content f 
of iron dissolved from the pot and 

} 


| 


gooseneck. 

Commercial production of alu- 
minium-alloy diecastings is now car- 
ried out exclusively with cold-chamber 
machines, of which there are two 
main types, distinguished by their 
cold-chambers or shot-sleeves. In 
the machines developed by the Czech 


engineer, or Polak, the shot- rt] 
sleeve (Fig. 52) is vertical and open- pass 
ended, holding the molten metal like $3 


a cup. The bottom of the cup is 
formed by a counter- plunger which 
Prevents metal from passing into the | 
die (via a long, tapered channel) 
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The Hult hand-operated diecasting machine for 





until the injection plunger moves down and compresses 
it. Machines of this type are now offered by many makers, 
and are of particular value when, for any reason, it is 
undesirable to inject metal into the outside edge of the die 
cavity. Castings produced on Polak-type machines often 
have no gate or constricted section adjoining the cavity, 
but are cast in such a way that the tapered sprue, or part 
of it, is integral with the finished casting. 


’ SPRUE CHANNEL 


ICKING TOGGLE 





METAL POT 











Fig. 51. A submerged or dipping gooseneck, once widely used 
A. 


for diecasting aluminium in the U.S. 

The other main class of cold-chamber machine has a 
horizontal shot-sleeve into which metal is ladled through 
a hole on the top side (or, in vacuum-fill, is sucked up 
through a hole in the underside). Most machines 
built in Britain and the U.S.A. are of this type, a typical 
example being shown in Fig. 53, and, during the last 
three of four years, have come into wider use in Eastern 
Europe and Soviet Russia. In the opinion of Russian 
diecasting engineers, the horizontal cold-chamber 
machine is some 25°, more productive than a vertical 
type of equivalent capacity. However, this comparison 
is less than fair to the vertical type, since most Polak- 
type machines are operated by rather slow water- 
hydraulic systems. By contrast, the horizontal cold- 
chamber machines with which they are being compared 
are in general of the oil-hydraulic type with a mechanical 
lock, giving an inherently faster action. Recent models 
by Western manufacturers, in which Polak injection is 




















Fig. 52. 
vertical shot-sleeve machine. 


Principle of the Polak 
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Fig. 53. A 650-ton Greenlee-B & T cold-chamber machine. 
(Courtesy of B & T Machinery Company, U.S.A.) 
coupled with oil-hydraulics, are twice as fast as conven- 
tional Polak models. 

A representative range of different makes of diecasting 
machines, arranged in alphabetical order, is described in 
the following, in which it should be noted that all locking 
pressures Or capacities given are in short tons. In 
addition, for the sake of convenient reference, all these 
machines are classified in Table VI in terms of their range 
of locking pressures and type (cold-chamber. hot- 
chamber, or vertical (Polak) types). 


Buhler Diecasting Machines 

The series of cold-chamber diecasting machines 
manufactured in Switzerland and in the U.K. by Buhler 
Brothers covers the range from 60 to 1200 tons locking 
pressure, and all are of the self-contained type with 
built-in electrics and hydraulics. All except the 1200-ton 
model are of conventional tie-bar type with special 
chrome-nickel high-tensile bars, and are fitted with 
rugged, heavy-duty toggle mechanisms having hardened 
and precision-ground pins and bushes, and with cast- 
steel platens. The base is a welded steel frame. The 
platen has well-extended bronze guide bushings, and the 
weight of the moving platen and die is taken by support- 
ing shoes running on hardened-steel rails. A Buhler 


400-ton cold-chamber machine is illustrated in Fig. 54. 





Fig. 54. A 400-ton Biihler cold-chamber machine. 
(Courtesy of Biihler Brothers) 


The 1200-ton machine, also of tie-bar type, has a 
patented locking system combining hydraulic approach 
with a positive lock. Provision is made for withdrawing 
the two upper tie-bars by clamping them in the moving 
platen and reciprocating it to move the bars back in 


102 





stages until they are clear of the die space, thus allowing 
large dies to be mounted with a minimum of difficulty, 
The opening stroke is exceptionally long, but can be 
reduced to any desired distance, so that the cycle time can 
be shortened when producing shallow diecastings. The 
ejector mechanism is a twin-cylinder hydraulic ram built 
into the rear of the moving platen. Three-phase injection 
(slow initial advance, high-speed filling, and intensified 
final pressure) is provided for these machines. 

Programmed cycling is controlled by a Sprecher & 
Schuh “co-ordinator selector”, which has an easily- 
interpreted pictorial plug-board that enables the diecaster 
to predetermine the order of succession for a whole series 
of die and core movements, thereby precluding the 
damage to dies that frequently occurs when operating 
complex dies on machines with a less adequate control 
system. The close control of the timing of each phase 
within the cycle is also favourable to the establishment 
ot the optimum casting cycle and the maintenance of an 
unvarying rhythm of production. Change-over can be 
made from programme to manual control by a single 
switch, thus allowing for setting and maintenance 
requirements, as well as for partial cycling after applying 
lubricant, etc. 

In addition to the conventional horizontal shot- 
sleeve models, the company also produces a range of 
hot-chamber machines with locking pressures up to about 
450 tons, and also a vertical shot-sleeve (central-injection) 
model. This latter machine is of 100 tons capacity and is 
of especial value for producing pulleys, end-bells for 
electric motors, and generally, all kinds of diecastings in 
which a heavy central boss is surrounded by a large area 
of thin wall, parts like this being often porous in the boss 
if cast with an external gate. The machine is normally 
supplied with push-button control, and is suitable for use 
with aluminium, magnesium, and copper alloys. 


**Cast-Master’’ Diecasting Machines 

“Cast-Master” diecasting machines, made in_ the 
U.S.A. by the H.P.M. Division of the Koehring Company, 
are built in sizes from 100 to 2000 tons locking pressure, 
and can be fitted for either semi-automatic or completely 
automatic operation, the range of castings that can be 
produced running from less than 1 oz to about 85 Ib. 
The basic construction, for any given model, is 
identical for both hot-chamber and cold-chamber 
operation, and the furnace ends are interchangeable 
between the two types. This feature adds much flexibility 
to shop capacity, as machines can be routed without 
difficulty from producing light-alloy castings to work on 
zinc. The conversion is easily made without special tools 
by the user’s own maintenance staff. 

Cast-Master machines, a typical example of which is 
shown in Fig. 55, are toggle-locked with heavy-duty links 
and multiple shear points, and the self-contained hydraulic 
system gives fast die movement. Operating valves are 
manifold-mounted to avoid leakage and to minimize pipe 
runs, and the system is laid out for easy accessibility. 
Telescopic oil transmission is extensively used, eliminating 
the need for hoses or swivel joints. 

The entire gooseneck assembly on the hot-chamber 
machines is supported from the stationary platen, 
minimizing nozzle leakage caused by movement between 
nozzle and die. A spring-loaded, automatic nozzle 


take-up compensates for heat expansion in the assembly. 
Flexible ball joints are used in the oil leads to avoid 
right-angle bends and to permit easy oil flow to the 
injection cylinder. 


For changing nozzles, a rack-and- 
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pinion mechanism permits the whole injection assembly 
to be moved back on its guide-bars. Slow-start plunger 
movement is available as an optional extra. On the cold- 
chamber machines, a variable shot-intensifier system is 
also available as an extra. 

The standard mode of ejection is by a bumper plate, 
but other methods are available, including straight- 
forward hydraulic ejection, which allows a dwell after 
opening before the casting is ejected, and hydraulic 
bumper-plate ejection for off-centre dies. A manifold 
can be fitted to the moving platen to accommodate both 
ejector and core-pulling cylinders, the manifold being fed 
by a telescopic tube system. In the event of a failure in a 
high-pressure line, the accumulator shut-off valve prevents 
the discharge of hydraulic fluid from the nitrogen bottle. 


eee 


A Cast-Master C-10-A cold-chamber machine. 
(Courtesy of H-P-M Division, Koehring Company, U.S.A.) 


Fig. 55. 


It should be noted that, in the U.K., a range of 
sold-chamber machines, designated H-P-M, is manu- 
factured under licence by Cravens Ltd. Details of these 
H-P-M diecasting machines are given later. 


Cleveland Diecasting Machines 





Cleveland diecasting machines, made in the U.S.A: 
by the Cleveland Automatic Machine Company, are of 
the tie-bar type with toggle lock, and platen deflection is 
held to a minimum by rugged construction. Both hot- 
and cold-chamber models are available over the size 
| range from 50 to 800 tons locking pressure, and a cold- 
chamber machine of 1000 tons rating is also offered. 
The machines are controlled from a sequence selector 
panel, which can be programmed for any specific die by 
offering up to it a sheet of hardboard bearing plugs 
| which will depress the proper combination of buttons on 
| the panel. This method avoids the possibility of wrong 
{programming when putting complicated dies into opera- 
tion, since the sequence is worked out beforehand in the 
drawing office. 

The smaller hot-chamber Cleveland machines lend 
themselves very readily to fully automatic operation, and 
the 50-ton model is capable of producing continuously 
at a shot rate in excess of seven cycles per minute when 
casting zinc-base components. The machine, when 


arranged for automatic operation, is fitted with several 
optional extras, including automatic die lubrication, a 
device to detach castings which are “hung up” on the 
ejectors, and a short conveyor running beneath the die to 
Carry castings to a tote-bin or the main work conveyor. 

The company 


has acquired a licence to supply 





DECEMBER, 196C Volume 21, No. 12 














Fig. 56. A Cleveland cold-chamber machine equipped with 


vacuum-™-fill. 
(Courtesy of Selson Machine Tool Co. Ltd.) 


as eae. 


machines fitted with the Morton vacuum system, and 
much work has been carried out in perfecting the method 
for use on Cleveland machines. Particular success has 
been achieved with machines equipped with the vacuum- 
fill variant of the basic Morton system (Fig. 56), which 
eliminates the need for hand ladling the metal and 
permits faster operation. 
DCMT Diecasting Machines 

DCMT diecasting machines, made in the U.K. by 
Die Casting Machine Tools Ltd., are claimed to be the 
most widely used of all commercial diecasting machines. 
The company has specialized in the design and produc- 
tion of small, fast-running hot-chamber machines 
requiring a minimum of set-up time and permitting the 
use of simple, low-cost dies. Models available include 


Fig. 57. The DCMT MAC/99 semi-automatic hot-chamber 
diecasting machine. 
(Courtesy of Die Casting Machine Tools Ltd.) 
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the MS55A/HF, which casts up to 6 oz of zinc at a 
plunger pressure of 1100 lb, the metal plunger being 
controlled by a high-speed poppet valve which ailows 
high operating speeds. From 400 to 450 shots per hour 
can be obtained with simple dies. 

The fixed and moving die plates (there are no platens) 
carry the impressions for the part to be produced, the 
fixed half of the die being water-cooled and bolted into 
place against the permanent-seating nozzle. Ejection of 
the casting is by a bumper plate at the end of the stroke. 
The die is traversed and locked by a toggle mechanism 
which, on the MS55A/HF model, is hand-operated. The 
injection cylinder can be actuated either by a hand-lever 
or a foot-pedal, and works off a line pressure of 80 to 
100 psi. A special safety device is fitted to prevent 
movement of the plunger if the die is not securely locked. 

The IMP96 machine has twice the capacity of the 
MS55A, and has a specially designed injection end, which 
incorporates a valve mounted directly in the head of the 
cylinder, and a large-diameter piston-rod of considerable 
weight. The kinetic energy of the piston-rod augments 
the actual air pressure at the end of the injection stroke, 
and the shock pulse forces the metal to fill out the finest 
details of the impression. The latest semi-automatic 
diecasting machine, the MAC/99, produced by Die 
Casting Machine Tools Ltd., is illustrated in Fig. 57. 
By means of an optional extra in the form of an electronic 
timer plugged into the machine, fully automatic operation 
can be obtained. 


Edgwick Diecasting Machines 


Edgwick Diecasting machines, made in the U.K. by 
Alfred Herbert Ltd., are fast-cycling cold-chamber 
models producing aluminium diecastings in the small- 
and medium-weight range. They are much tavoured by 
contract diecasters on account ot their simple operation 
and ease of maintenance. The most popular is the 
A.1611, shown in Fig. 58, which casts up to 20 oz of 
aluminium and has a locking pressure of 50 tons. Its 
operation differs from that of other horizontal shot- 
sleeve machines in that the metal is injected through the 
moving platen, rather than through the fixed platen. 

The injection plunger is fitted with a Nitralloy tip and 
operates in a Nitralloy pouring sleeve which has provision 
for water-cooling where it passes through the platen. A 
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Fig. 58. The Edgwick Model A.1611 cold-chamber diecasting 
machine. 


(Courtesy of Alfred Herbert Ltd.) 

















central hydraulic ejector ram is fitted in the middle of the 
fixed die platen, and mechanical ejection on the Opening 
stroke is provided, when desired, by adjustable Clamps 
mounted on slide-rods which move back with the 
movable platen. Safety catches hold the injection ram in 
the retracted position until the machine is fully closed, 

The Model B.250.T is of larger and heavier construc- 
tion, and was developed primarily for the diecasting of 
copper-base alloys. For this reason, it provides a much 
higher injection pressure, i.e., 34 tons, as against 6} tons 
for the Model A.1611, and has a locking pressure of 
250 tons. It will cast over 8 lb of brass or 24 Ib of 
aluminium. A pre-filler ram is incorporated in the main 
die-closure ram to give a fast approach whilst conserving 
hydraulic power. 

E.M.B. Diecasting Machines 

E.M.B. diecasting machines, made in the U.K. by the 
E.M.B. Co. Ltd., are supplied with cold-chamber heads 
suitable for casting aluminium, magnesium, and copper 
alloys, and also with hot-chamber heads (Fig. 59), 
which are quickly interchangeable, enabling the same 
basic machine to be used also for casting zinc, tin, and 
lead. The machines are provided with either single- 
handle manual control or with automatic control on a 
single-cycle basis. 

Injection is effected by pneumatic means but is 
hydraulically controlled, and permits the use of a slow 
initial plunger movement, combined with an extremely 
fast (up to 1500 fpm) final stroke. This very high speed 
facilitates the production of very thin-walled castings. 








me 


Fig. 59. Hot-chamber end for an E.M.B. No. 20 diecasting 
machine. 
(Courtesy of E.M.B. Co. Ltd.) 
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In operation, the platen is advanced and locked in a 
continuous movement of the control lever, and a further 
movement sets the machine for injection. The injection 
lever cannot be operated unless the safety guard is 
correctly positioned and the die securely clamped. 

Automatic operation of the machine is controlled by 
an air motor built into the clamping head. Power is 
supplied by a double-acting air cylinder which rotates, 
through a rack mechanism, the cams controlling the air 
and oil valves operating the machine. The unit has four 
dials for adjusting, respectively, the time of opening the 
die, the dwell for solidification, the time during which 
full plunger pressure is maintained on the metal, and the 
point at which the fast portion of the injection stroke 
commences. 





Fig. 60. The E.M.B. No. 12A diecasting machine. 
(Courtesy of E.M.B. Co. Ltd.) 


The machines constructed by the company range from 
the No. 6, which will cast small zinc-alloy parts at speeds 
up to 25 shots per minute, to the No. 20, with a locking 
pressure of approximately 330 tons and a capacity per 
shot of up to 25 Ib of zinc or 9 Ib of aluminium. One of 
the most popular models is the No. 12A (shown in Fig. 
60), which is suitable for the middle range of diecastings 
with weights up to about 6 lb in zinc or nearly 3 Ib in 
aluminium, the locking pressure being 132 tons. 


Eynard ‘‘Injecto-Metal’’ Diecasting Machines 


Eynard “‘Injecto-Metal” cold-chamber diecasting 
machines, made in France by Etablissements Eynard, 
are of extremely simple construction and are manually 
controlled. These machines are of the direct hydraulic 
type, with a spring-cushioned return stroke. The standard 
model casts from 4 oz to 10 Ib of aluminium, according 
to the size of plunger and injection pressure employed. 

The machine frame is of open construction and 
incorporates a rail to take a hoist for mounting and 
removing dies. Provision is made for two shot-sleeve 
positions in the fixed platen, and the injection-cylinder 
entablature is slotted to allow the change-over. 


Fries Diecasting Machines 


Fries diecasting machines, made in Germany by 
J. S. Fries, and now also in the U.K. by Patchett & Co. 
Ltd., cover the range between 60 and 800 tons in cold- 
chamber models, and between 60 and 200 tons in hot- 
chamber versions. These machines are hydraulically 
operated and of tie-bar construction, with the motor and 
pump housed in the space beneath the die-closing ram. 
The whole hydraulic system is contained within a 
demountable sheet-steel housing at the rear of the 
machine. 
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Fig. 61. 


A Fries hot-chamber diecasting machine. 
(Courtesy of Patchett & Co. Ltd.) 


The hot-chamber machines (Fig. 61) have a novel 
injection system, in which plunger wear is minimized 
by using a liner which can float freely and align itself 
with the plunger. When the latter has been removed, 
it is only necessary to withdraw two wedges in order to 
lift the liner right out. This greatly simplifies replace- 
ment, which can be carried out in a few minutes, as 
distinct from normal gooseneck assemblies with fixed 
liners, in which the whole injection head must be dis- 
mantled and the complete gooseneck hoisted out and 
replaced as a unit. As this operation involves emptying 
the molten metal from the holding furnace, it is time- 
consuming and dangerous. 


Greenlee-B & T Diecasting Machines 


Greenlee-B & T machines are available in a standard 
range from 150 to over 1000 tons locking pressure in both 
hot- and cold-chamber versions. They are of the oil- 
hydraulic type, with a self-contained hydraulic system 
incorporating panel-mounted valves for easy accessibility. 
In the cold-chamber models of the type shown in Fig. 53, 
the injection cylinder is secured to the rear of the platen 
by plate-girder supports at each side, leaving the top and 
bottom entirely clear for the installation of automatic 
ladling by displacement or by vacuum-fill. On the larger 
models, four alternative shot-sleeve positions are 
provided. 

The die-lock is of toggle type, with four toggle-links 
each located close up to one of the tie-bars, allowing the 
toggle mechanism to exert pressure on all four sides of 
the die, while the central reactive thrust of the molten 
metal is additionally withstood by the direct-acting 
hydraulic cylinder. With these widely spaced toggle- 
links, the ejection pattern of the machine is very large— 
almost equal to the effective platen area between the 
tie-bars. 

Greenlee-B & T machines can be supplied complete 
with the company’s own vacuum system, which incor- 
porates direct evacuation of the shot-sleeve. The pouring 
orifice is fitted with a trap-door closure, which is tripped 
by the operator immediately after ladling-in the charge of 
molten metal. Dropping the lid operates a microswitch 
controlling the vacuum valve, drawing air out of the 
cavity via the runner and shot-sleeve, and evacuates the 
sleeve prior to the forward movement of the plunger. 
This system goes far towards eliminating porosity in 
aluminium diecastings, most of which is due to air 
retained in the shot-sleeve being carried in with the metal. 


Gries Reproducer Diecasting Machines 


Gries reproducer diecasting machines, manufactured 
in the U.S.A. by the Gries Reproducer Corporation, are 
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not offered for sale on the usual commercial market, but 
are available on royalty terms to users of tiny diecastings 
having a requirement large enough to justify this proce- 
dure. Such a requirement is very large indeed, probably 
entailing an annual consumption of at least 10,000,000 
parts in most cases. If only a few million parts per year 
are needed, it is likely to be a much better proposition to 
buy the actual diecastings from the Gries Reproducer 
Corporation or their licencees. 

The machines themselves are fully automatic and 
operate at speeds up to 240 shots per minute. Quite 
elaborate diecastings, if small enough, can be cast at 80 
shots per minute. Few parts weighing more than half an 
ounce (trimmed) are produced, as heavier castings would 
slow the tempo and are better cast by other methods. 
Within their range, however, Gries machines are unsur- 
passed for the economic production of intricate parts to 
close limits. 

Hahn and Kolb Diecasting Machines 

The range of diecasting machines manufactured in 
Germany by Hahn and Kolb consist essentially of two 
hydraulic presses arranged at right-angles to one another, 
the horizontal press serving for die closing and opening, 
while the vertical unit has two opposed plungers for metal 
injection. In these machines (Fig. 62), the die is clamped 
by a direct-acting hydraulic ram coupled immediately to 
the pump, providing a much longer stroke than is 
normally achievable with toggle-lock and_ similar 
machines. Pressure for injection is provided by an 
independently operating nitrogen accumulator, step- 
lessly adjustable. Injection velocity is also steplessly 
adjustable, independently of the applied pressure. The 
die-locking and injection units are mounted on a common 
baseplate, with the oil tank, pump, and valves housed 
below the die-clamping cylinder. 





Fig. 62. The Hahn and Kolb model HK 180/30 vertical shot- 
sleeve machine for brass and light metals. 
(Courtesy of Hahn and Kolb) 


The range includes machines of 44, 66, and 110 tons 
locking pressure, all of the vertical shot-sleeve type and 
with shot capacities in aluminium ranging from 8 oz to 
2 lb. The company also manufactures a horizontal 
cold-chamber machine of 200 tons rating which will 
cast up to about 6 lb of aluminium. All these machines 
have two stout tie-bars, instead of four smaller ones, 
permitting very easy die setting and operation. 
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Fig. 63. An H-P-M cold-chamber machine with independently 
powered injection. 
(Courtesy of Cravens Ltd. and Wickman Ltd.) 


H-P-M Diecasting Machines 

As already indicated in the section on ‘*Cast-Master” 
diecasting machines (q.v.), a range of cold-chamber 
machines is manufactured in the U.K. under licence from 
the H-P-M Division of the Koehring Company by 
Cravens Ltd. These newly designed models have 
capacities ranging from 200 to 800 tons locking pressure 
and are of the oil-hydraulic type, with a wedge-lock 
mechanism to give positive resistance to injection thrust. 
This arrangement possesses the favourable characteris- 
tics of both the direct hydraulic and toggle-lock methods, 
combining the smooth and precisely controlled movement 
of the former with the power-multiplication factor of the 
latter. Thus, it avoids the sponginess of oil-hydraulics, 
so common when bubbles of air are trapped in the fluid, 
and also the concentrations of stresses on small bearing 
areas characterizing the usual toggle mechanism. With 
the H.P.M. system, the tie-bars are pre-stressed before 
injection and therefore cannot spring under the shock 
load of high injection pressures. 

The injection end ot the H.P.M machine (Fig. 63) is 
also novel, having an entirely independent pump and 
accumulator, thus overcoming the difficulty of simul- 
taneously providing oil for giving a high-pressure impact 
at the end of the stroke, and boosting the locking thrust 
to resist this pressure. There is sufficient room between 
the main machine frame and the injection-end hydraulics 
unit to fit an automatic ladling device. All machines are 
designed with hydraulic ejection, but bumper-plate 
ejection can also be used. 

Idra Diecasting Machines 

Idra diecasting machines, made in Italy by Idra 
Costruzioni Idromeccaniche’ Bresciane, cover 4 
complete range of hot-chamber, cold-chamber, and 
vertical shot-sleeve types. The range of cold-chamber 
machines includes models trom 100 to 1100 tons locking 
pressure, the largest having platens approximately 5 ft 
square, with shot weights in aluminium ranging from 2} 
to 40 lb. The range of hot-chamber machines embraces 
five models ranging up to 660 tons rating. The largest 
can produce zinc-alloy diecastings of up to 600 sq in. 
projected area, while the smallest, with a nominal shot 
weight of up to 3 Ib of zinc, casts parts up to 100 sq in. 

The toggle-actuated vertical shot-sleeve machines, 
which are fast and efficient, are offered in four sizes, with 
locking pressures of from 100 to 440 tons. The largest of 
these can produce aluminium diecastings of 200 sq in. 
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Fig. 64. An Idra vertical shot-sleeve diecasting machine. 

(Courtesy of Kimbell Machine Tools Ltd.) 
projected area and weighing up to about 16 1b. As there 
is usually no external sprue and runner on parts produced 
from this type of equipment, the size of casting that is 
practicable is appreciably larger than on conventional 
cold-chamber machines of equivalent platen size. A 
typical vertical shot-sleeve machine is shown in Fig. 64. 


Jacquemont Diecasting Machines 

Jacquemont diecasting machines, manufactured in 
France by Atetiers N. Jacquemont, are fast-running 
hot-chamber machines for zinc and the lower-melting- 
point alloys, with air injection and a mechanically 
actuated toggle-lock. The smaller models are manually 
controlled. but the Model 4, shown in Fig. 65, which has 
a maximum shot weight of just over 2 Ib of zinc, 
operates on fully programmed cycle. 





Fig. 65. The Jacquemont automatic diecasting machine for 
zinc alloys. 
(Courtesy of Dimon (England) Ltd.) 


The injection system provides for a high compacting 
pressure on the metal during solidification. Operating 
speeds range between 100 and 600 cycles per hour, 
according to the weight and wall thickness of the casting. 


Kunert Diecasting Machines 


Kunert diecasting machines, made in Germany by 
Ferdinand Kunert, are available in both horizontal 
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shot-sleeve' and vertical shot-sleeve (Polak) types, the 
main portions of the machine frame being, in fact, 
common to both types. The machines are of direct- 
acting hydraulic design, and are fitted for hydraulic 
core-pulling. Fig. 66 shows the Model GDH 125 cold- 
chamber machine, which has injection pressures infinitely 
variable between 64 and 94 tons, and is fitted with an 
intensifier to give a high final pressure during solidifica- 
tion. The locking pressure is 125 tons. 
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Fig. 66. A Kunert cold-chamber diecasting machine of improved 
design. 

(Courtesy of L. H. Day) 

Control is by a programming selector unit, with the 

individual phases within the cycle carried out in correct 

sequence according to the setting of a plug-board, each 

control circuit being separately fused. Shot-sleeves may 

be any one of four sizes, from 1 to 2 in. internal diameter, 

and the respective maximum shot weights in aluminium 
range from 8 oz to 24 lb. 


Kux Diecasting Machines 


Kux diecasting machines, produced in the U.S.A. by 
the Kux Machine Co., offer a more diversified range of 
models than any other American organization, with 
conventional horizontal machines for hot- and cold- 
chamber operation, several special-purpose machines, 
and a range of cold-chamber machines with platens 
moving vertically. These are of considerable value in the 
production of electric-motor rotors and other parts in 
which inserts must be located. 

The main range of cold-chamber equipment is of 
H-toggle type with a welded machine base and a tie-bar 
frame. Interchangeable hot-chamber furnace ends are 
optional for all these models. A special Kux pressure 
intensifier, completely automatic in operation, is fitted to 
the hydraulic injection units, giving a final squeeze at 
four to six times the initial plunger pressure. The 
injection speed can be as high as 1000 fpm. In the 
vertical machines, metal is ladled into a shot-sleeve 
through an opening in the lower die member and the die 
is closed. After injection, the die opens and the casting 
is ejected automatically. 

A range of smaller diecasting machines produced by 
Kux is operated pneumatically, instead of hydraulically, 
allowing lighter construction and automatic cycling where 
operating conditions are not severe. These machines 
(Fig. 67) are well suited to diecasting low-melting-point 
alloys and small, simple parts in zinc. Like the main 
range of machines, they can be supplied with electronic- 
ally controlled programming systems. 
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Fig. 67. A Kux diecasting machine equipped for automatic 


operation. 
(Courtesy of Kux Machine Co.) 


The Kux vacuum system can be fitted to most hot- 
chamber machines, and its ““vacuum-fill” variant provides 
automatic ladling on the cold-chamber models. In the 
Kux systems, the ejector-box behind the die is sealed and 
acts as a surge-tank. 


Lake Erie Diecasting Machines 


Lake Erie diecasting machines, made in the U.S.A. 
by the Lake Erie Machinery Corporation, are of the 
cold-chamber type. The 650-ton machine can cast up to 
14 lb weight of aluminium alloy, but larger machines, 
with ratings up to 2000 tons, are also included in the 
current range. Tie-bar construction is used, and self- 
compensating clamps take up expansion and contraction 
of the die with variations in operating temperature. The 
lock is a modified toggle—a ‘cam toggle’—in which 
pivoted links are forced outwards against hardened wedge 
faces as the die closes. There are no shear forces on the 
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Fig. 68. A Lake Erie cold-chamber diecasting machine, showing 
the injection end. 
(Courtesy of Buck & Hickman Ltd.) 
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pins, which, in fact, are a loose fit in the links and serve 
only as guides during movement. It is claimed that this 
simple type of lock permits savings of real importance in 
set-up and adjustment time, since in many _ instances 
locking pressure can be set in a single cycle of the 
machine, instead of by trial and error. 

The platens on the 650-ton model measure 47 jn, 
square overall, with a 294-in. clearance between the tie 
bars in both directions. The free cycling rate is 450 
cycles per hour, which is fast for a machine of this size, 
and the rated injection pressure with standard plunger is 
9000 psi. Fig. 68 is an illustration of one of these cold- 
chamber machines, showing the injection end. 

A parallel range of hot-chamber machines is also 
offered, ranging from 350 tons to 1000 tons locking 
pressure, with maximum shot weights of from 20 to 
approximately 90 Ib in zinc. 


Lester-Phoenix Diecasting Machines 


Lester-Phoenix diecasting machines, made in the 
U.S.A. by Lester-Phoenix, Inc., are of patented beam- 
frame construction; instead of separate platens and tie- 





Fig. 69. A Lester-Weingarten 600-ton cold-chamber diecasting 
machine. 
(Courtesy of Maschinenfabrik Weingarten) 


bars, they have a one-piece steel casting, within which the 
moving platen is guided on hardened steel gibs. A 
toggle mechanism is used to lock the die, and 
adjustment for die thickness is by a central adjusting 
screw. As the tension beams of the frame are integral 
with the fixed platen, there can be no deflection under 
load, such as frequently occurs with tie-bars models. 
The injection system provides both for high initial 
velocity of metal flow and for an intensified pressure at 
the end of the shot, with both velocity and _ pressure 


adjustable over a wide range. The rated locking 
pressures are strain-gauge-tested. 
The Lester-Phoenix range covers hot-chamber 


machines from 100 to 800 tons locking pressure and 
cold-chamber models from 100 to 1600 tons. The 
larger models have beam frames imported from 
the European licencee, Maschinenfabrik Weingarten, 
who offers the complete machines to European buyers. 
A Lester-Weingarten 600-ton cold-chamber machine is 
illustrated in Fig. 69. 
Madison-Kipp Diecasting Machines 

Madison-Kipp diecasting machines, made in_ the 
U.S.A. by the Madison-Kipp Corporation, are produced 
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ina wide range of types and sizes. The most popular are 
the small ‘“‘Kippcaster” machines for casting zinc base 
alloys, these machines being operated by air pressure 
and manually controlled. As with most Madison-Kipp 
models, metal is introduced into the cavity along the 
joint-face of the die and not by way of an orifice in one 
die-block. The furnace end of the machine is hinged to 
the trame and tilts through a small angle at each shot, 
s0 as to bring the nozzle into position against the feed- 
hole of the die. 
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Fig. 70. A Madison-Kipp cold-chamber diecasting machine for 
aluminium alloys. 
(Courtesy of Wm. Coulthard & Co. Ltd.) 


In the Model-400 hot-chamber machine (Fig. 70), 
designed for casting aluminium alloys, metal is injected 
across the die face, and the shot-sleeve is located vertically 
below the joint of the die-blocks. The injection pressure 
on the metal is rather more than 8 tons, and the locking 
pressure about 80 tons. The Model 450 machine, of 
similar design, has injection and locking pressures of 
about 16 and 160 tons respectively. 

Among other models offered is a range of completely 
automatic machines with submerged goosenecks, suitable 
for either the low-melting-point alloys or for zinc. These 
machines are notable for their simplicity of control, only 
one lever for the operator to move being used, actuating 
a clutch which can arrest the motion of the machine at 
any point in the cycle. With the clutch in, the machine 
re-cycles automatically. 

The Madison-Kipp ‘*Model 7 Vertical’ (Fig. 71) is a 
special-purpose machine intended chiefly for the produc- 
tion of diecastings with inserts from multi-cavity dies. 
It operates with a die having two identical lower members, 
and the upper member mates with each in turn, allowing 
the operator to place a set of inserts in the free half while 
a shot is being made in the closed die. 





Monometer Diecasting Machines 

Monometer diecasting machines, made in the U.K. 
by the Monometer Manufacturing Co. Ltd., are 
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Fig. 71. A Madison-Kipp vertical machine with twin lower 


die halves. 
(Courtesy of Wm. Coolthard & Co., Ltd.) 


specialized models mainly intended for the production 
of white-metal bearings. The die halves are held in a 
screw-clamp actuated by a hand-wheel (Fig. 72), and the 
upper die half can be swung clear of the lower half when 
pressure is released. The lower die half is clamped to a 
table, below which is the melting pot and a gooseneck- 
type metal pump. The plunger is raised and lowered by 
a rack-and-pinion mechanism operated by a capstan 
wheel. 
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Monometer hand-operated hot-chamber diecasting 
machines for producing heavy bearings. 
(Courtesy of Monometer Manufacturing Co. Ltd.) 


Fig. 72. 
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With two-part dies, from 20 to 22 heavy bearing 


halves can be cast per hour. For short-run work on 
annular bearings, the die can be made up from a set of 
interchangeable elements. The whole tool is then 
removed from the machine and dismantled by hand to 
remove the casting. In addition to their use in produc- 
tion, these machines are of value in the die-making 
toolroom for obtaining white-metal “‘proofs’’ from dies 
under construction. 


Peco Diecasting Machines 


Peco diecasting machines, constructed in the U.K. 
by the Projectile and Engineering Company Limited, are 
ot the cold-chamber type, three models being available, 
i.e., with locking pressures of 330, 550, and 825 tons 
respectively. These machines are of tie-bar construction, 
with the top two bars removable to allow easy loading of 
large dies, and have hydraulically actuated toggle-locks. 
The instruments and control gear are separately housed 
in a free-standing console, as shown in Fig. 73, the 
control embodying an electrical selector mechanism and 
hydraulic actuation of the main operating valves. 





Fig. 73. The Peco Model 50-DC-10 cold-chamber diecasting 
machine. 
(Courtesy of Peco Machinery Sales (Westminster) Ltd.) 


The machines have Vickers hydraulic pumps and are 
fitted with a large-capacity nitrogen accumulator to 
assure full maintenance of injection pressure at fast 
operating rates. The hydraulic valves are manifold- 
mounted for compactness and freedom from leaks, and 
the whole hydraulic system has been laid out for easy 
accessibility. A central ram in the moving platen can be 
used either for ejection or, in combination with bumper- 
bar ejection, for core-pulling. 

The three models have typical shot-weights in alu- 
minium of 3 Ib at 12,000 psi, 6 lb at 13,000 psi, and 12 lb 
at 14,000 psi respectively. At lower pressures and with 
adjusted plunger strokes, these capacities can be more 
than doubled. 


Polak Diecasting Machines 


Polak diecasting machines, made in Czechoslovakia 
and distributed by Strojexport, are of the vertical shot- 
sleeve type and can be used to diecast brass, aluminium, 
magnesium, and zinc-base alloys. The re-designed model 
CLP 85.15 has a welded base carrying at the one end the 
vertical injection head and at the other the water- 
hydraulic die-clamping ram. The moving platen is 
carried by two diagonally arranged tie-bars and runs on 
bronze bushes. 

The locking pressure of this machine is about 95 tons 
and the shot weight in aluminium ranges from 12 oz to 
2 Ib, according to shot-sleeve diameter. The average 
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output per hour varies with the character of the castings 
produced, but normally lies between 80 and 180 shots, 
The injection head is fitted for two-stage metal injection, 
with a final thrust on the metal of nearly 18 tons. 
Precision ‘‘Kingkaster’’ Diecasting Machines 

Precision “‘Kingkaster”’ diecasting machines, built in 
the U.K. by Vincent Engineering Co. Ltd. are produced 
in both hot- and cold-chamber models, the hot-chamber 
models extending, in effect, the range of Schultz machines 
for zinc-base alloys built by the same company, and 
described later. These machines have capacities for 
casting up to 15 and 32 lb of zinc per shot, while the 
cold-chamber machines, of which there are two sizes, 
each have a maximum shot weight of 124 lb in aluminium 
alloy, differing in their platen sizes and in the locking 
pressure applied to the platens, i.e., nearly 700 tons in 
one case and 740 in the other. A Precision Kingcaster 
hot-chamber machine for zinc-base alloys is illustrated in 
Fig. 74. 

These machines were originally designed for internal 
use by one of the leading U.S. jobbing diecasters, but have 
proved very successful on the general market, more than 
four hundred now operating in U.S. diecasting plants. 
The Model 10E machine, with 40 x 47 in. tie-bar centres, 
was one of the first of the heavy-duty cold-chamber 
machines to be available for regular commercial opera- 
tion, and the first diecast aluminium crankcase and the 
first automatic-transmission diecastings were both 
produced on Precision machines. 








A Precision ‘‘Kingkaster’’ hot-chamber machine for 
zinc-base alloys. 
(Courtesy of Vincent Engineering Co. Ltd.) 


Fig. 74. 


These machines are also constructed in Glasgow to 
the original U.S. drawings and specifications, and are 
operated by Vickers pump equipment with entirely self- 
contained power units. Electronic control equipment, 
similar to that on the Schultz machines, is available. 


Reed-Prentice Diecasting Machines 


Reed-Prentice diecasting machines, made in the 
U.S.A. by the Reed-Prentice Division of the Package 
Machinery Co., and in the U.K. by Alfred Herbert Ltd., 
are built in both hot- and cold-chamber models, those 
available in Europe having locking pressures of 250 and 
600 tons respectively. The 250-ton hot-chamber machine 
(Fig. 75) has conventional tie-bars, whereas the tension 
members of the 600-ton cold-chamber machine (Fig. 76) 
are steel plates of rectangular cross-section. This machine 
has a 16-in. die stroke and is locked by a toggle mechan- 
ism. Both machines incorporate Vickers hydraulics, 
embodying a combination high- and low-pressure 
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Fig. 75. The Reed-Prentice Model 14Z hot-chamber diecasting 
machine for zinc-base alloys. 
(Courtesy of Alfred Herbert Ltd.) 
vane-type pump, and a nitrogen accumulator. 

A manifold for hydraulic core-pulling can be mounted 
on either platen; when fitted to the moving platen the 
circuit is so arranged that the closing stroke is arrested to 
allow the cores to move forward. The closing stroke is 
not completed until the operator presses a foot-switch, 
so allowing him to make sure that all the cores are fully 
home. On the 14Z hot-chamber machine, the piston rod 
of the injection cylinder passes through a water-cooled 
sleeve. This avoids the packing failures that sometimes 
occur with hydraulic cylinders mounted directly above a 
holding furnace. 


Fig. 76. The Reed-Prentice Model 3G cold-chamber machine 
for light alloys and brass. 
(Courtesy of Alfred Herbert Ltd.) 


The Model 3G hasa maximum shot weight in alumin- 
ium alloy of 9} 1b, using a 34 in. diameter plunger. The die 
space between top and bottom tension members is 29 in. 
and the actual platen size is 30 in. square. The large 
usable proportion of the platen, as compared with tie-bar 
machines, results from the fact that the steel tension 
members are keyed to the top and bottom of the fixed 
platen instead of passing through it. 


Schultz Diecasting Machines 


Schultz Diecasting machines, made in the U.K. by 
Vincent Engineering Co. Ltd., who also produce the 
Precision ‘““Kingkaster’”” machines (q.v.), are very 
widely used by commercial diecasting companies for 
the production of medium-weight zinc-alloy components. 
These hot-chamber machines are of tie-bar type with a 
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hydraulically operated toggle-lock. The locking force 
on the Model GJ Machine (Fig. 77) is just over 360 tons, 
and the injection pressure with a standard 3-in. diameter 
plunger is 1600 psi. The melting-pot capacity is now 
1400 lb of zinc, which helps to avoid fluctuations in 
casting temperature. 

The electronic control gear, housed in a free-standing 
cabinet, allows full programming of the various phases 
in the casting cycle, including automatic hydraulic core- 
pulling, when fitted. The normal cycle has four phases, the 
first being the safety delay after pressing the start button, 
set at 0°5 sec, the following initial slow movement of the 
plunger being variable between zero and 2 sec. The 
second phase of injection, during which pressure is 
maintained while the casting solidifies, can be set at 
anything up to 10 sec. Finally, the dwell for cooling can 
range from zero to 20 sec. The machine is fitted with 
alternative manual control for setting up, the control 
cabinet being isolated, and the machine movements 
controlled by the air pilot-valves. 








Fig. 77. The Schultz Model GJ hot-chamber machine equipped 
with electronic control and automatic guard. 
(Courtesy of Vincent Engineering Co. Ltd.) 


Schultz machines are supplied with oil, gas, or 
electric heating. The use of low-frequency induction 
furnaces, in particular, has proved highly efficient with 
the Model GJ machine. It is possible to link up the hold- 
ing turnaces of machines so fitted by means of resistance- 
heated refractory channels along which the molten metal 
flows. The metal then stands at the same level through- 
out the system and is fed from melting furnaces at each 
end of the battery. In this way, refilling of the individual 
pots is eliminated, and better control of metal temperature 
is assured. This method improves both the quantity and 
the quality of production. 


S.E.M. Diecasting Machines 


S.E.M. diecasting machines, made in Switzerland by 
S.E.M., of Lausanne, are available in three models, with 
respective locking pressures of 150, 300, and 600 tons. 
All these machines, which are of the cold-chamber type, 
are fitted with a duplex moving platen, the distance 
between the two elements being determined by a large- 
diameter adjusting screw, to allow for varying die 
thicknesses. Control is effected by a selector system 
housed in an independent cabinet and provides a com- 
pletely programmed operating cycle. 

S.E.M. machines are also notable in that they have a 
self-contained cooling system, which allows re-circulation 
of the die cooling-water and also cools the hydraulic oil. 
Mechanical lubrication of the machine is automatic, 
lubricant being fed under pressure to 48 points. 
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Triulzi Diecasting Machines 

Triulzi diecasting machines represent the widest 
range of capacities offered by any manufacturer at the 
present time, with locking pressures ranging from 30 to 
2500 tons. In addition to conventional cold-chamber 
machines with a horizontal shot-sleeve, the company also 
builds vertical shot-sleeve machines and machines with a 
vertically moving platen for casting electric-motor rotors. 

The main range of machines produced by Ambrogio 
Triulzi S.a.S. at their home plant in Milan is of the 
water-hydraulic type, incorporating in the larger models 
a low-pressure, large-capacity cylinder-filling pump which 
greatly reduces the load on the main hydraulic system. 
An associate company (Triulzi-Hispania) factors these 
machines and also builds some of the smaller models in 
Spain. In Great Britain, the range of Triulzi oil- 
hydraulic machines is being manufactured under licence 
by Baker Perkins Limited, under the trade name of 
“Castmatic”’. The Triulzi Model 30 M cold-chamber 
machine is illustrated in Fig. 78. 





Triulzi machines can be fitted, under licence, with the 
Nelmor (Sparklets Limited) system of vacuum die- 
casting (Fig. 79), and are also supplied with automatic 
ladling systems, if desired. These machines are available 
with either a manual push-button control or with 
selector units for a completely programmed operating 
cycle. On the larger machines, shot-sleeve height is 





Fig. 79. A Triulzi vacuum diecasting installation. 
(Courtesy of Alexander Cardew Ltd.) 
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adjustable through a wide range, the sleeve being carried 
on a screw-jack and the injection head secured in q 
box-like entablature. 

The Triulzi company has recently secured an order 
from Russia for a large number of heavy-duty diecasting 
machines, which are being supplied already tooled up, 
One of these machines will diecast a four-cylinder engine 
block for the ““Volga” automobile, the shot weight being 
over 50 Ib. 


Special-Purpose Diecasting Machines 

In addition to the range of commercial diecasting 
machines described above and classified in Table VI, 
special-purpose diecasting machines are also produced 
by various manufacturers, among the most interesting of 
these being the Daniels diecasting machines and the 
Fisher assembly-diecasting machines. 

Daniels diecasting machines (Fig. 80), made in the 
U.K. by T. H. & J. Daniels Ltd., are of the vertical type, 
with the shot-sleeve in the lower, fixed platen, and are 


Fig. 78. The Triulzi 
Model 30M cold- 
chamber diecasting 
machine. 
(Courtesy of Alexander 
Cardew Ltd.) 


specifically designed for diecasting electric-motor rotors 
in aluminium alloy, a stack of steel laminations being 
infilled with an aluminium matrix, while features such as 
cooling vanes are normally formed integrally with the 
rotor in the casting operation. In a typical sequence, the 
laminations are secured to the upper member of the 
machine, and metal is poured into the shot-sleeve. The 
laminations are then lowered into the die and are held 
under pressure while the injection plunger moves 
vertically upwards to force the metal through the inter- 
stices of the stack. After a pause for cooling, the rotor is 
lifted from the die and removed from its mandrel. 
Fisher assembly-diecasting machines made in Canada 
by the Fisher Gauge Works Ltd., are special-purpose 
models developed specifically for assembling meter and 
instrument parts. They can be used in almost any 
application where a sheet-metal stamping and a capstan 
product must be secured to one another accurately and 
permanently. In particular, gears can be mounted on 
their shafts with a degree of concentricity very difficult to 
achieve by any other means, while glass discs, magnets, 
and other parts can be mounted in the same manner. 
Unlike conventional diecasting machines, the Fisher 
Type 24 machine (Fig. 81) has no platens. The die is a 
self-contained, handleable unit which is loaded with the 
parts to be assembled and is then clipped into place 
against the injection nozzle. Production rates up to 
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Fig. 80. A Daniels machine for diecasting electric-motor rotors- 
(Courtesy of T. H. & J. Daniels Ltd.) 

electric-meter manufacturers has become almost universal 

in the U.S. and Canada, and it is being used increasingly 

in Europe for similar assembly operations. 





Fig. 81. The Fisher Type 24 diecasting machine for assembling 
meter and instrument parts. 
(Courtesy of Fisher Gauge Works Ltd.) 
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Buying Diecastings 

What the buyer of diecastings chiefly wants to be 
assured of is that the diecaster to whom he entrusts his 
order has the capital equipment and the technical experi- 
ence to be able to produce the required parts efficiently, 
economically, and on time. In the course of years, most 
large-scale users of diecastings build up cordial relations 
with, and a close knowledge of, the jobbing diecasters 
with whom they regularly deal. Occasional buyers of 
diecastings, on the other hand, are often at a loss to know 
whether the firms concerned are of good standing in the 
trade, whether they are technically competent but 
inclined to be slow in delivery (or vice-versa), whether 
they are experienced in certain alloy groups but have only 
recently entered the market in others, and so on. Above 
all, the prospective buyer of diecastings finds it difficult 
to understand why prices submitted by different com- 
panies—even well-established and reputable companies— 
appear to vary so unpredictably when they are all, 
presumably, buying ingot metal at much the same price. 

For best service, even the small user of diecastings 
should get to know his chosen diecaster. In the first 
place, discussions in person are likely to result in a 
better-designed component because, if the required 
function of the part is clearly established, the diecaster is 
in a position to suggest modifications that will make it 
easier to produce and, very probably, more attractive 
and saleable. In default of such discussion, the diecasting 
will merely follow the customer’s part drawing. This 
may very easily include, through inexperience, features 
which can put up the production cost, whilst disregarding 
ways of rendering production cheaper and faster. 

Diecastings are not sold on a “per-pound”’ basis, as 
many sandcastings still are. Primarily, what a diecaster 
sells is not metal, but skill and experience. The profitable 
jobs for a jobbing diecaster are those which are light and 
fast-running ones, not heavy-sectioned and ill-designed 
parts that lengthen the casting cycle. Modern diecasting 
machines are expensive, and their machine-hour rates 
are correspondingly high. The only way to make them 
pay for themselves is to keep them operating for as long as 
possible each day at the highest practicable casting speed. 
All suggestions made by diecasters as to desirable 
changes in design should therefore be given serious 
consideration, as turning them down can only increase 
production costs and hence the average level of prices. 

Any reputable diecaster is willing to show prospective 
buyers his plant, though this was not always so. At one 
time, an almost cloak-and-dagger secrecy accompanied 
the production of diecastings, and every shop foreman 
was the custodian of “trade secrets which skulking 
competitors must clearly be anxious to secure’. To-day, 
it is generally accepted that the key to successful die- 
casting production is breadth of experience, the possession 
of adequate equipment for the job, and a meticulous 
attention to the maintenance of absolutely invariable 
casting conditions. 

Reluctance to allow a customer to walk through the 
plant is therefore likely to stem from a diecaster’s 
knowledge of his equipment limitations, or self- 
consciousness about his quality standards, rather than 
from his employment of advanced and super-secret 
techniques. One obvious sign of a competent diecaster 
is “good housekeeping’”’—the maintenance of a reasonably 
clean shop with no long-term accumulations of scrap- 
metal around the casting stations, some evidence of 
method in getting the castings out of the casting shop and 
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into the finishing departments, and adequate capacity 
for melting and re-ingoting scrap castings. These are 
the minimum requirements if a company is to be able to 
produce diecastings of acceptable quality at a competitive 
price. 

It is desirable, of course, that a buyer should have 
external standards to which a diecaster’s production 
can be related—preferably right at the start, so that 
negotiations proceed only with firms of admitted com- 
petence. For the buyer of zinc-base-alloy diecastings 
there is, in fact, a yardstick in existence, i.e., the 
“Certified Zinc Scheme”. This scheme operates under 
the British Standards Institution with the assistance of 
the Zinc Alloy Die Casters Association, and guarantees 
the diecastings produced by participating companies to 
conform to B.S. 1004:1955 for Alloys A and B, as 
indicated in Table IV. Specification limits on zinc-base 
alloys are fantastically close, as very small quantities of 
some contaminants, such as cadmium and lead, can 
cause intercrystalline corrosion of the metal and early 
failure of the component. 

The members of the Certified Zinc Scheme maintain 
continuously the rigorous control of metal-handling 
practice that is essential to the retention within specifica- 
tion limits of these high-quality alloys. Only alloys 
conforming to B.S. 1004 can be diecast in the plants 
covered by the scheme, and analyses are carried out 
regularly by visiting inspectors, as well as by the com- 
pany’s own laboratory. A complete record is kept of all 
these checks, and failure to conform to the requirements 
leads to the suspension of the diecaster’s licence. 

Although the scheme covers only metal specification 
and not other equally important aspects of casting 
quality, in point of fact the buyer can assume that any 
company operating the scheme maintains a high level of 
technical competence in other respects. Moreover, 
although the scheme is immediately relevant only to 
the zinc-base alloys, many of the companies licensed 
under it are also suppliers of diecastings in other alloys, 
especially aluminium alloys. Even the customer who 
wants castings in alloys other than a zinc-base can 
therefore obtain some general indication of a company’s 
standing by noting its membership of the certification 
scheme. 





Fig. 82. Size comparison between the dies used in a vertical 
shot-sleeve machine and the component produced. 


The question of variations in quoted prices between 
one diecaster and another, already referred to, can arise 
from a variety of reasons. Price is by no means a 
reflection of the quality that can be expected ; in fact, 
low-grade diecastings are, pari passu, more expensive to 
produce. Out of half-a-dozen estimates received, two 
may be markedly higher than the others but it may well 
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Fig. 83. Two views of a magneto flywheel housing diecast on a 
vertical shot-sleeve machine. 

(Courtesy of WIPAC Services Ltd. and Fry's Diecastings Ltd.) 
be the case that one is high beeause the general level of 
that company’s production is low. while the other is 
above average because the standard of handling and 
trimming work, and of packing the parts for despatch, is 
also above average. Here again, it is clear that only by 
visiting the plants concerned can a decision on such 
points be reached, but one does not need to be widely 
versed in diecasting techniques to judge these matters. 

What is even more puzzling to many buyers is that 
there appears to be an absence of consistency in quota- 
tions. Of half-a-dozen different parts sent out for tender, 
it may happen that one firm quotes very attractive prices 
for four parts, an average price for one, and a much 
higher price than anyone else for the last. This may be 
due to an estimator’s caution, but it may equally arise 
from the fact that different types of diecasting machine 
are being envisaged for the production of the sixth part. 

An obvious example is the possession, or otherwise, of 
vertical shot-sleeve machines. Although not in wide use 
in Great Britain, they are better suited than conventional 
cold-chamber machines to a certain class of work. When 
this is so, the weight of metal per shot is less, and the die 
size very much less (Fig. 82), than when the identical 
diecasting is produced on a _ horizontal shot-sleeve 
machine. Firms having the vertical type of equipment 
are therefore better placed to produce these special 
items (mainly large, thin-walled and ribbed or grille-like 
parts of circular outline such as that shown in Fig. 83) 
than competitors lacking the appropriate machines. 
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The position is, in fact, even more complex when the 
quantity of diecastings tendered for is large. For orders 
of a few thousand, or even a few tens of thousands, it can 
be assumed that the die for an aluminium diecasting 
weighing, say, from 1 to 3 lb will be estimated on the basis 
of a single-cavity die, producing one component at each 
operating cycle. Some firms will have to quote on this 
basis anyway, because they have no machines which will 
accept a larger die. If the quantity called for is above 
100,000, however, the situation alters. Firms possessing 
large enough machines are likely to quote on the basis of 
a two-cavity die, producing a pair of identical castings 
at each shot. As the machine will be more expensive to 
run and somewhat slower, production will not be 
doubled, but it will be appreciably higher, and a reduced 
piece cost will be quoted. On the other hand, the cost of 
the two-cavity die (which is always quoted separately by 
jobbing diecasters) will be very much higher for the 
larger die. In order to be able to assess this factor, it is 
desirable to annotate enquiries: ““When quoting die cost 
please state number of cavities”’. 





Fig. 84. Combination die for a set of zinc-alloy lock parts. 


This is important, too, when obtaining prices for sets 
of differing diecastings assembled to form a complete 
article, such as a cap-pistol. Such a set can be cast 
either in a “combination” die, containing one cavity for 
each separate part (Fig. 84), or in a series of smaller dies 
each with a cavity (or several cavities, in the case of very 
small pieces) for one of the parts. In the latter case, 
many of the larger diecasters are likely to quote on the 
basis of using “‘unit dies’. These are fairly small dies of 
simple form, operating simultaneously on a_ large 
machine, and permit very economical production. From 
the buyer’s point of view, the distinction between the two 
methods is that, if parts are produced from a combination 
die, wastage of one of the castings entails jettisoning the 
whole set. The production of any one of the parts from 
such a die is therefore limited by the production of the 
component with the highest scrap rate. As scrap rates in 
combination dies, by and large, tend to be higher than for 
other dies (mainly because they often have to contain 
articles differing greatly in form, size, and function), it 
may happen that to produce 100,000 acceptable com- 
ponents for each item of the set requires 110,000 sets to 
be actually diecast. The difference between the most 
faulty part and the mean of the others could easily be as 
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much as 7% in such a case. If the faulty part were cast 
in a separate die, its behaviour would not affect the rest 
of the set; moreover, it is easier to correct defects when a 
die produces only one pattern of component. 

Many buyers of diecastings make sure that they receive 
high quotations from all the companies tendering by 
underestimating their likely requirements. One ton of 
sandcastings costs very much the same as the next ton of 
sandcastings, but this is far from being the case with 
diecastings, as indicated in Fig. 85. To ask diecasters to 
quote for ‘5000 only”, when the settled requirements are 
in excess of 50,000 per year—as in an instance which 
recently came to the writer’s attention—is a grave error. 
This is not a matter of die cost, though this too may 
sometimes be affected, but arises merely from the high 
productivity of diecasting machines and the cost of 
having them stand idle. With an average production 
rate of 150 shots per hour, it requires just under 35 
working hours to produce 5000 castings. Constructing 
the diecasting die takes up several weeks of one man’s 
time in the toolroom, so that it is clear that a preponder- 
ance of short runs like this would reduce the diecasting 
shop to an appendage of the toolroom. More specific- 
ally, the cost of setting-up and dismantling a die, though 
a negligible factor if the die can run for a week or two, is 
heavy if the tool is going to operate for only five or six 
shifts. Most important, however, is the initial develop- 
ment cost. Although the mechanical features of a die- 
casting die are predetermined, the exact conditions of its 
operation must be found by trial and error. Frequently, 
it is necessary to make modifications to the gating system, 
or to add more overflows, to obtain a thermally balanced 
die. 

By and large, the cost of development is much the 
same for a job from which 5000 castings are required as 
for one entailing a production run of 500,000. In 
either case, a machine will be kept out of profitable 
production for some hours, possibly on more than one 
occasion, and this has to be taken into account when 
costing a diecasting part. It is evident, therefore, that it 
is very much to the customer’s advantage to state his 
expected total requirements of the part or, if this be 
impossible, the quantity likely to be called fer over the 
next twelve or eighteen months. Even the roughest 
indication is, in fact, helpful to the diecaster, who may 
otherwise base his whole estimate on a much too limited 
overall requirement. Flexibility in production is worth a 
great deal to the jobbing diecaster, and the possibility 
of letting a die over-run at times—knowing that the 
castings can be held against future requirements—is a 
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Fig. 85. Relative shares of die cost and materials and production 
costs in terms of output. 
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factor that may well make some particular job attractive 
to the diecaster. The result is a keener price. 

Ideally, therefore, an enquiry should state the 
probable total requirements before a major design change, 
the estimated requirements for the year or so ahead, the 
maximum quantity likely to be called for in any one 
month, and the date on which quantity deliveries must 
commence. Add to this the desirability of sending out 
enquiries at least six months ahead of actual requirements, 
and the buyer can be said to have done his part in pro- 
moting the smooth and economical production of yet 
another diecast component. 


The Internal Diecasting Department 


Most companies needing diecastings buy them from 
specialist diecasters, but some operate their own 
diecasting departments and produce all or a 
substantial part of their requirements. The last three or 
four years have seen the establishment of several very 
large diecasting plants by the leading American auto- 
mobile companies, in some cases deliberately located 
adjacent to aluminium-producing installations to mini- 
mize metal-handling costs. Indeed, the metal never gets 
cold, but is conveyed while molten, in insulated crucibles 
containing several tons, from the producer to the 
consumer. 

Operating on this scale, very substantial savings in 
metal-handling costs are achievable, though it does not 
necessarily follow that the diecastings are ultimately 
produced at lower cost. The metal in an aluminium 
diecasting usually accounts for between 50 and 75% of 
the production cost, and the cost of melting, casting, 
trimming the castings, and providing all the capital 
equipment, labour, and administrative superstructure 
makes up the rest. Savings of several thousand dollars a 
year on metal-handling look impressive in total, but the 
effect on the cost of the individual diecasting is minute. 
The largest savings in production costs are made by 
producing more castings per hour of production time, by 
reducing reject rates to a minimum, and by using casting 
and trimming equipment involving the lowest tooling 
outlay commensurate with speed and quality. 

There is nothing to prevent a tied plant from putting 
these principles into effect, but, in fact, the jobbing 
diecaster is more likely to achieve cost reductions in this 
way, merely because he is under continuing pressure to 
doso. The tied plant necessarily concerns itself with a 
limited number of different parts, so that both its prob- 
lems and its technical involvements are limited. It is 
very easy, in consequence, for standards in design, in 
shop practice, and even in casting quality to deteriorate 
gradually and almost imperceptibly in the absence of an 
outside yardstick. There has, in fact, recently been 
much discussion in the U.S.A. of the tendency towards 
the operation of a double standard by some big users, 
who are accused of demanding a much higher quality 
level from their outside suppliers than they exact from 
their own diecasting departments. 

Whatever the extent to which this occurs—and 
obviously the man on the spot is better placed than the 
outside diecaster to take advantage of any latitude in 
quality standards that can be cajoled from the inspection 
departments—it is certainly a fact that, with the best will 
in the world, a company operating an internal diecasting 
department is hardly ever able to apportion to it its full 
share of general costs. Diecasting is a complex process 
to control, despite its functional simplicity, and tends to 
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pre-empt a much larger proportion of the time of top 
executive staff than is warranted by the part played by 
diecastings in the company’s product. Similarly, the 
demands of the department on general maintenance 
services, especially in the use of highly paid electricians 
and hydraulic fitters, is frequently much greater than 
those of other departments of comparable size. 

In the jobbing plant, of course, all overheads have to 
be carried by the production departments, and there is no 
possibility of shutting one’s eyes to the true costs of 
administration, servicing, preventive maintenance, pro- 
duct design and modification, production planning and 
recording, and a hundred-and-one other minor items. In 
respect of many of these, a tied plant tends to be parasitic 
upon its parent organization. It is very difficult, accord- 
ingly, to compare the true cost of producing a diecasting 
for oneself with the cost of buying the same part from a 
specialist diecaster. 

For most buyers of diecastings the problem does not 
arise at all, since their whole annual requirements are 
well below the figure that would keep even one diecasting 
machine effectively occupied. On average, the produc- 
tion of diecastings per year from a single machine is 
35 to 40 tons—lumping all alloys together—but this does 
not mean that a company using even 100 tons of diecast 
parts per year could produce them economically. 
Jobbing diecasters operate a whole range of machines of 
various capacities and suited to different alloys, so that 
they can utilize the one most appropriate to any given 
component. 

To produce, in a really economical fashion, a 
normally diverse requirement for diecastings totalling 
100 tons per year, is likely to call for the use of at least 
five machines of various capacities, none of which will be 
occupied for more than a fraction of their time. In the 
small tied plant, accordingly, the choice lies between 
inefficient production (trying to produce diecastings on 
machines of too small a capacity), uneconomic produc- 
tion (producing diecastings on machines of larger 
capacity than is warranted), and over-capitalized produc- 
tion (partial utilization of a diversified plant capable of 
a much greater output than the company’s requirements 
amount to). 

With diecasting machines in the medium-size range, 
costing from £3000 to £30,000, the normal user of die- 
castings is unlikely to be able to undercut his regular 
supplier. His effective utilization of machine time will 
almost certainly be lower, and his maintenance costs 
higher, than those for equivalent equipment in a jobbing 
shop. Moreover, there is no guarantee that he will be 
able to achieve, or after achieving to maintain, acceptable 
standards on diecasting quality. Staffing problems are 
more of a problem to the small tied plant than to the 
jobbing diecaster. Most positions in tied plants, on the 
technical side, necessarily have to be filled by men who 
have gained their experience in the jobbing trade Since 
the jobbing plant offers more prospect of professional 
advancement in the diecasting field, the tied plant must 
offer higher pay and, even so, is more likely to find itself 
with unadventurous, barely competent, and perennially 
dissatisfied personnel than to attract the best talent in the 
industry. 

Despite these strictures, there is scope for the success- 
ful operation of internal diecasting departments and 
out-and-out tied plants at a variety of output levels. In 
the first place, there are companies in many fields, 
making small speciality products such as metal toys, who 
make such extensive use of diecastings that this process 
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is really their primary interest. Since diecastings can be 
extremely intricate and of very high accuracy and can 
have a good as-cast surface finish, the work of these 
companies lies mainly in assembling the diecastings they 
produce. Because they combine technical competence 
with the large-scale production of a limited number of 
parts, such users may well be able to produce more 
cheaply than they can buy out, and this is the more 
likely if the parts concerned must be held to limits which 
are closer than those which the jobbing diecaster is 
happy to work to. 

In the second place, there are companies using die- 
casting as an assembly process in, for example, meter 
manufacture. Here, the completed assemblies are so 
delicate that packing them for transit between a jobbing 
plant and the user would be time-consuming and 
expensive. This applies also when the parts needed are 
both numerous and tiny; diecast ball-pen tips, for 
example, are used by the million and, if the highly 
specialized machines required can be operated at full 
capacity (approaching 10,000 castings per hour), they 
may perhaps be worth installing in the company’s own 
plant. However, even in this case, it must be remembered 
that maintenance is inevitably higher, and productive 
time less, on a single machine than on a battery of 
identical machines looked after by specialists. 

Finally, there are companies making specialized 
equipment of some kind on a large batch basis, with a 
wide range of models that utilize, to some extent, the 
same or similar parts. The production of printing presses, 
for example, falls into this classification. As a rule, 
there is a high labour content in many of the components 
used, mainly because they call for much elaborate 
machining to close limits. Here, even small quantities 
can justify diecasting, since the cost of the die may be 
amortizable over a few hundred parts. However, the 
requirements may be smaller—perhaps between fifty 
and two hundred of any one part each year—and there- 
fore not worth consideration in the average jobbing shop. 
In such a case, where the dies can probably be cut by the 
user himself, the intermittent operation of a single die- 
casting machine to produce the required components 
may show substantial savings over machining them from 
the solid. 


The Design of Diecastings 


The main principles to be followed in designing 
diecastings are few and simple, if the criterion of a 
satisfactory design is that it should be easy to cast and 
satisfactory in service. Satisfactory conversions to 
diecastings are made every day of components originally 
designed to be pressed from steel sheet, cast in a sand 
mould, or turned from bar stock on a capstan lathe. It 
is a tribute to the versatility of the diecasting process 
that, in these and many other conversions, the original 
designs are frequently modified hardly at all, and in a 
great number of cases the diecast parts are virtually 
identical in form and dimensions with the parts they 
replace. 

In fact, the adaptability of the process goes further, 
since it is not uncommon for a single diecasting to 
replace a complete sub-assembly consisting of, say, a 
couple of stampings, half-a-dozen capstan products, an 
extruded section, and a handful’of nuts and washers. 
Though the capacity of the diecasting process to duplicate 
forms characteristic of other processes makes the life of 
the product designer easier, it is not in itself any guarantee 
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of good functional design or, indeed, of economic 
production. Because it is easy to use diecastings in an 
existing product without making any major design 
changes, unsatisfactory features which were originally 
tolerated because they were inseparable from a particular 
method of production may be carried over to the design 
ot the diecast part, though this is subject to none ot the 
previous limitations. Similarly, the retention of an 
existing design may result in a component which, though 
easily diecast, is heavier, uglier, or more expensive than 
it need be—a component which, in fact, realizes only a 
fraction of the full advantages which diecasting can 
confer. 





Fig. 86. Plated diecastings for automobiles (shown in fore- 
ground), and parking-meter housings (in background). 
(Courtesy of Strebor Diecasting Co. Ltd.) 

Designing for diecasting is more than merely designing 
diecastings; the most effective utilizations of diecast 
products are invariably those for which the designer has 
not thought in terms of converting parts from one 
process to another, but has re-surveyed his product 
from the standpoint of the functions it must perform, and 
has conferred with a specialist diecaster as to how these 
functions may best be performed by a diecasting. In an 
enormous number of metal parts, after all, the only 
functional parts are holes, and how the metal is disposed 
between the holes does not affect the operation of the 
component. This can accordingly be determined by 
reference to aesthetic criteria (where the part is exposed 
in service) or purely with regard to economy of material 
and facility of production. 

The extent to which diecastings lend themselves to 
the aims of the product desginer and stylist is best 
indicated by the extensive use of diecast parts as external 
and internal hardware on automobiles, parking meters, 
etc. (Fig. 86). Nearly all such parts must perform both a 
functional and a decorative office, and in such parts as 
door handles, boot hinges, air-inlet registers, and 
radiator grills it is normally a chromium-plated zinc-alloy 
diecasting which is used. Under the bonnet, in the engine 
and transmission, aluminium diecastings are increasingly 
utilized for strictly functional parts which must exhibit 
the highest reliability (Fig. 88). 

The one overriding factor 
whether for functional or decorative parts, is the 
influence of the rigid die. The molten metal is injected 
into an impression sunk in two or more blocks of steel 
and, when it has solidified, it must be easily removable 
from the impression. There can, in consequence, be no 
undercuts or, if there are, a separate and withdrawable 
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Fig. 87. Two mating aluminium-alloy diecastings, forming a 
complete four-cylinder engine block. 
(Courtesy of Hiram Barton Associates) 


steel block must be provided to form them, thus adding 


to the cost of the die (Fig. 88). Ideally, therefore, a 
diecasting should be so designed that it can be produced 
from a simple two-part die, with the impression so 
disposed that the molten metal shrinks away from one 
die member and on to the other. Furthermore, in order 
to facilitate removal of the casting from the die, all 
cavity surfaces against which the casting rubs as it is 
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withdrawn must be given a prescribed taper or draft, as 
shown in Fig. 89. This is most important to the 
designer when it affects circular holes which must be 
held to close limits, since a cored hole in a diecasting is 
necessarily a little smaller at one end than at the other. 
The normal minimum tapers on cores and minimum 
drafts on cavity walls for diecastings made of different 
alloys are given in Table VII. 

On external surfaces, the required draft (normally 
2 deg.) has seldom any noticeable effect, but occasionally 
becomes of importance when a face used to locate another 
component is cast in an orientation which renders draft 
necessary. If the face is small, the difference in dimen- 
sions is only a matter of a few thousandths of an inch, 
and this can often be shaved off in the trimming operation 
(Fig. 90), when the thin flash of metal that always forms 
around the periphery of a diecasting is sheared off under 
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TABLE VII: NORMAL MINIMUM TAPERS AND DRAFTS 








Diecasting Alloy 
Sn Pb Zn Al Mg Cu 
Minimum taper 
on cores [in./in.] |] 0-002 | 0-002 | 0-003 | 0-008 | 0-008 | 0-020 
Minimum draft 
on cavity walls 


[in./in.] 0-005 | 0-005 | 0-003 | 0-008 














0-006 | 0-020 














a press. If the height of the face is several inches, how- 
ever, face-broaching is usually necessary to remove the 
draft allowance. A cheaper but less accurate operation 
is wet-belt sanding. 

The major plane of a diecasting or prospective die- 
casting is usually well-enough defined for there to be 
little doubt about the orientation of the cavity vis-a-vis 
the two main die members. Usually, too, it is fairly 
clear which side of the casting is to be formed by which 
dieJhalf. Of the two main blocks forming a die, one is 
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Fig. 89. Dimensional limits for draft requirements. 


secured to a fixed platen on the machine and the other to 
a similar platen that can be moved backwards and 
forwards. Normally, the cavity is disposed so that the 
casting remains in place on the moving portion of the die 
as it is retracted, and is automatically thrust off, i.e., 
ejected, as the moving die nears the end of its stroke. 
This is accomplished by fitting the tool with slidable 
ejector pins mounted in a common plate. When these 
pins move forward in relation to the die-block, they push 
the casting free of any features in the die-block upon 
which it may have contracted, and the operator removes 
it from the die. Nearly every diecasting is ejected in this 
way, and the designer must take this into account. Thus, 
there must be suitable locations on the component for 
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Fig. 90. Removal of slight draft near 
the parting line by means of a trim- 
ming die. 
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ejectors to bear upon and, with thin-walled parts, this is 
not always easy to achieve. One way of providing 
ejector locations and bosses for tapped holes at the same 
time (and without any modification of the external 
contours) is shown in Fig. 91. 





Fig. 91. Food-mixer base, diecast in a magnesium alloy, 
showing how the fixing holes are tapped in the ends of tapering 
pillars, connected to the wall by thin ribs. 

(Courtesy of Mahle-Werke G.m.b.H.) 
Like other dimensions on a diecasting, the distance 
from any datum to the small circular face formed by the 
end of an ejector pin is covered by the recommendations 
of “Engineering Standards for Pressure Diecastings’’, 
which provide for variation in the height from slightly 
sunk to slightly proud. However, it is usually possible 
to arrange for pads to be consistently proud (the course 
adopted when the surface upon which the ejectors bear 
is to be subsequently machined), or consistently sunk, 
the latter being preferable in the majority of applications, 
since it permits the assembly of the diecasting with other 
parts after merely scraping off the light burr forming 
around ejector locations. 
It is always advantageous to provide plenty of possible 
ejector locations on a projected diecasting. If there are 
too few ejectors, the casting is very likely to bestrained or 
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Fig. 92. Well-designed zinc-alloy diecasting, with carefully 
proportioned stiffening ribs providing ejector locations. 
(Courtesy of Wolverhampton Diecasting Co. Ltd.) 
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distorted during ejection, and this can be avoided only 
by reducing the production rate. With plenty of ejectors 
well spaced over the surface, and particularly around the 
periphery, castings can be made thinner and lighter 
without risk of distortion, so that they can be cast at a 
faster rate and hence at lower cost. 

Ejectors are sometimes located on the flat faces of a 
diecasting but, if the component has projecting ribs or 
bosses formed in the moving die (Fig. 92), these provide 
more suitable positions. Such features provide the 
greatest resistance to ejection, so that it is common- 
sense to place the ejectors in their vicinity. In castings 
having a stiffening structure of intersecting ribs, ejectors 
are often placed at the interstices. If this does not result 
in an adequate array of ejector pins, bosses midway 
along individual ribs (Fig. 93) can be added to give 
additional locations. Diecasters dislike using ejectors of 
non-circular cross-section, since only round holes can be 
economically produced in the die. 





Fig. 93. Intersections of ribs and intermediate bosses as 
suitable locations for ejectors. 


A particular advantage of diecastings is the ease with 
which integral means of attachment may be incorporated. 
Many sub-assemblies are commonly made by riveting two 
or more parts together, and it is a matter of common 
observation that location of the rivets and alignment of 
the parts take up a great part of the time needed for the 
assembly operation as a whole. This lost time is almost 
completely eliminated when rivet shanks are cast in place 
on one element of an assembly, and mating holes are 


cored in the other. 
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Fig. 94. Two identical diecastings riveted together to form a 
gear-case. 

Integral rivets can be utilized to secure sheet-metal 
covers, stamped nameplates, or other diecastings. By 
ingenious design, it is sometimes possible to assemble 
two identical diecastings by riveting and so produce a 
component which could not be diecast in one piece. An 
example is the hollow gear-case shown in Fig. 94, in 
which the projecting rivets have been headed over with a 
rotating cup-ended tool to give a domed finish. It is 
more usual, however, to secure integral rivets by staking 
with a flat-ended punch in a toggle-press or the like. Small- 
diameter rivets can be sufficiently spread at the ends by 
the use of a conical-ended punch. 

If the metal of which a rivet is composed has been 
over-chilled, the rivet is lacking in ductility and is liable 
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to fracture during assembly, naturally rendering the 
complete diecasting useless. As this fault is more likely 
to occur when the rivets are long and slender, the 
designer should endeavour to keep them as short as 
possible. Moreover, the smallest possible number of 
rivets that will provide a secure assembly should be 
incorporated, as the larger the number of individual 
rivets On a casting, the more likely does it become that 
one, at least, will have some sort of imperfection. 
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Fig. 95. Hollowed rivets, showing (a) a cored-through rivet, 
and (b) a semi-tubular rivet. 
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If the form of the casting permits, it is often preferable 
to use large hollowed rivets (Fig. 95) than small solid 
rivets, as the former have greater strength for a given 
cross-section and can be spun over, instead of being 
staked. Large components of circular outline can some- 
times be assembled by spinning a peripheral flange on 
one component over a bead on the other, but this 
practice has declined in recent years, owing to the 
development of synthetic-resin-based adhesives which 
give an edge-to-edge bond of more than adequate strength 
for most services. Recently, too, the welding of alu- 
minium diecastings has been extensively developed, and 
fuel tanks, for example, have been constructed by welding 
two diecast halves together. The advantage of this kind 
of assembly over a pressed sheet tank, similarly welded, is 
that the diecastings can embody all sorts of additional 
features that facilitate assembly of the tank to the engine 
and the attachment of feed-pipes, fuel valves, etc. 
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Fig. 96. Part of a diecasting (a) with ribs intersecting at an 
acute angle, and (b) with a wishbone junction. 


Diecastings can be made much more rigid than a 
sheet-metal component of equivalent form and thickness, 
as it is so easy to incorporate structural ribs at exactly the 
points where they confer the most stiffness for a given 
increase in weight. In circular components, it is usual to 
provide radial ribs and, as a rule, these should reduce in 
depth towards the centre. Radial ribs should preferably 
finish at an annular rib around the centre of the com- 
ponent. It is always bad practice to have a multiple 
intersection of ribs. Indeed, ribs crossing at an acute 
angle (Fig. 96a) should be avoided if at all possible, 
since the narrow wedge of the die between them is 
difficult to cool. It is preferable to adopt a wishbone 
_— (Fig. 96b) which avoids local overheating of the 

ie. 

A point of some importance is that radial ribs can 
only be used in practice when they can be formed in one 
of the two main die members. If they are placed so as to 
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necessitate the provision of a number of radially sliding 
die elements, it is only rarely that they can be economic- 
ally justified. The disposition of ribs is also of importance 
when utilizing girder structures in handles and links, 
cranks, frames, and mounting bases. Structural members 
of I, H, and channel form are all quite easily incorpo- 
rated in diecastings when maximum strength for weight is 
called for, and when appearance is not a major criterion. 
Which form is the most suitable depends on the position 
of the structural feature in relation to the parting plane 
of the die. 

To help the die designer keep the tool as simple as 
possible, features calling for the use of extra movements 
in the die should be avoided. Other things being equal, 
it is desirable to avoid joining two cored bosses with an 
H-section having its cross-member parallel with the axes 
of the bosses. As the cores for the bosses will almost 
certainly have to be at right-angles to the die face, the 
pockets on each side of the cross-member can only be 
formed by auxiliary sliding blocks. By adopting either a 
shallow H-section turned the other way, or a channel 
section with rounded corners, this difficulty is overcome. 
The modified channel with beaded top edges is useful, 
especially where the top face bears raised characters or 
insignia. 

The sharpness and good finish with which detail of 
this sort can be reproduced is characteristic of diecasting 
and cannot be matched by any other process. Trade- 
marks and other emblems are easily incorporated into 
diecast housings for appliances and instruments, and 
elaborate instructions for operation or installation, 
including wiring diagrams, can be diecast on items of 
electrical equipment. Short of filing them off, they are 
impossible to obliterate. Additionally, it is increasingly 
common to diecast separate insignia for mounting on 
sheet-metal parts ; many of these are used in automobiles, 
on accounting machines, and on cookers and other 
domestic appliances. 

To aid trimming and finishing, the outlines of this 
kind of decorative part should be kept as simple as 
practicable. This is of greater importance where 
only 20,000 to 30,000 parts are needed, whereas the 
large quantities in which automobile insignia are required 
make it worth constructing expensive and intricate 
trimming tools. In particular, the designer should seek to 
avoid isolated through-holes in the casting, a simple 
method being to form a panel integral with the characters 
and filling in part of the background. This can result 
in a much simplified trimming profile. 

When characters are to be formed on a surface of a 
large casting, it is important to agree their position and 
orientation with the diecaster. The position of the gate 
can greatly affect the flow of metal across the area carry- 
ing the engraved detail, and small blemishes can appear 
in the lee of lines of small characters if metal flow is 
unfavourable. Characters should always be specified 
to be raised on the casting, enabling them to be sunk in 
the die—an easier and cheaper procedure. Just as 
important, however, is the fact that characters sunk in 
the face of the casting (and hence projecting from the 
cavity surface) are much more liable to incur accidental 
damage or, if small, to be eroded by the inflowing metal. 
Should the design of the article render sunk lettering 
mandatory, it is best to provide outline lettering or raised 
lettering on a recessed panel, with the face of the letters 
normally flush with the main surface of the casting. This 
method is often adopted when the background is to be 
filled with a coloured enamel inlay. 
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In the case of holes of any depth in a diecasting, there 
are usually well-defined reasons why they should be 
cored from one side rather than another. It is often a 
matter of indifference, by contrast, whether shallow 
openings are to be formed by one die member or the 
other, or partly by both. Though this may not be import- 
ant from the point of view of casting the part, it may 
still affect the ease with which the casting can be 
trimmed and polished. 

If, for example, an interior opening in a casting is to 
be punched out at the same time that the outside edge is 
trimmed, a certain type of trimming tool is called for. 
For this to operate effectively, the flash across the 
interior hole should come off on the bottom face, so that 
the edge can be adequately supported. Supposing the 
component to be of circular form, on the other hand, 
and to require a machining operation on the end-face, 
the flash will be better brought off across this face, so 
that it can be removed in the turning operation. Finally, 
if the part is small and light, and suitable for finishing by 
barrel burnishing, it may be better to bring off the flash 
at an intermediate position, slighly bevelling the hole from 
both sides, so that the flash is well exposed to the action 
of the barrelling media. If the opening is of irregular 
form rather than smoothly contoured, it is necessary to 
trim the parts before burnishing them. Flash across 
narrow shots and recesses cannot be reached effectively 
by the tumbling media; flash above 0-006 or 0-008 in. 
thick cannot usually be removed cleanly by barrel 
burnishing in any case. 

Flash location is important on castings to be polished 
by buffing, especially on automatic installations. Holes 
cored in such parts should be taken through the casting 
from the polished face, allowing a small radius to be 
left at the edge of the hole for this purpose. If a raw 
edge is left, as after trimming, polishing compound is 
scraped from the wheel as the work traverses beneath it. 
Moreover, raw edges at such positions cannot be removed 
completely except by hand polishing. 





© 
Fig. 97. Three types of bush insert, (a) of nylon, and (b) and 
(c) of brass, used in diecastings. 


The use of inserts in diecastings has the primary 
aim of supplying some particular feature or quality 
which would otherwise be lacking in the as-cast com- 
ponent. For example, brass and nylon bushes (Fig. 97) 
are cast in place in diecastings because their bearing 
qualities are superior to those of the diecasting alloy 
itself. Threaded steel studs are used as inserts both 
because of their superior strength and because it is very 
much easier to cut a thread on a plain rod than on an 
integral stud projecting from a diecasting. Bent copper 
tubes are cast in where lubricating channels are needed, 
because this is the only way of obtaining a channel of the 
required intricacy. By a similar technique, copper- 
sheathed electric heating elements are cast in place in 
electric irons and frying-pans, providing an otherwise 
unattainable efficiency of heat transfer. 

The advantages conferred by the use of inserts are 
many, and some applications of diecastings would be 
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quite impracticable without them. Nevertheless, the 
designer should avoid specifying the casting-in of inserts 
if there is any other possibility open to him, as under 
present-day conditions the functional advantages are 
likely to be offset, at least in part, by the economic 
disability now inherent in the interruption of the cycle 
for insert location. Only if the component is suitable for 
magazine insert loading, or the adoption of a combined 
insert loader and work unloader, is it possible to use 
inserts without a penalty of lost production. 

Up to ten, or even five, years ago, before the wide- 
spread adoption of large machines operating a pro- 
grammed work cycle on an automatic sequence, the 
location of inserts by hand in the die at each cycle was 
not obviously uneconomic. To-day, however, the 
slowing down of the cycle caused by insert location is 
widely recognized by diecasters as being generally 
undesirable, and justified only when there is no other 
way of attaining the required results. It should be 
appreciated, however, that the commonest type of insert 
is the stud insert, and recent developments in stud-driving 
equipment have now made it easier and more economical 
to drive studs into cored holes than to cast them in place. 
One system, now being widely used by American die- 
casters, uses studs necked below the driving head so that 
they shear at a high but predetermined torque, giving an 
anchorage adequate to all normal service conditions. 

Bush inserts, too, can almost always be pressed into 
place after casting and, as these seldom need to resist 
axial thrust both ways, they can usually be located 
satisfactorily on a shoulder in the bore. Threaded bushes 
cannot be anchored in this way, but the present tendency 
is to fit “‘Heli-Coil” inserts after casting, rather than to 
cast threaded bushes in position. If molten metal finds 
its way along the thread, as occasionally happens when 
using bush inserts, it is a tiresome and expensive 
operation to remove it. 


Finishes for Diecastings 


The good as-cast finish of diecast parts frequently 
permits them to be put into service without an applied 
finish, but it also reduces the cost of preparing the 
surface for such a finish when specified. Electroplating 
and spray-enamelling are the most commonly used 
finishing processes, but various chemical conversion 
coatings are also in use, mainly for protective rather than 
decorative purposes, and vacuum metallizing is begin- 
ning to find acceptance as an alternative to both plating 
and conventional organic finishes. 

For the tin- and lead-base alloys, no heat-curing 
finishes can safely be adopted; the tin-base alloys are 
occasionally electroplated in applications such as syrup 
dispensers, but for the most part are finished, if at all, 
with an air-drying cellulose lacquer, this also being the 
usual course with the lead-antimony alloys. The high- 
antimony alloys however, can be burnished to a high 
lustre and sprayed with a colourless lacquer, giving a 
permanent finish comparable with electroplating. 

Zinc-base alloys are particularly well adapted to 
electrodeposited coatings (Fig. 98), and a large proportion 
of the zinc-alloy diecastings used by the car trade are 
chromium-plated. Most of them receive the conven- 
tional chromium-on-nickel-on-copper coating sequence, 
though the deposition of nickel or chromium direct on 
the base metal is practicable and has from time to time 
been favoured. The accepted sequence with the copper 
undercoat is likely, nevertheless, to remain the standard 
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method of applying a chromium plate to the zinc-base 
alloys. 

In recent years, the durability of chromium plating on 
zinc-alloy diecastings has attracted some adverse com- 
ment from motorists, who have complained of early 
failure by the blistering of plated coatings on such items 
as door-handles and luggage-boot hinges. There is wide 
agreement on the immediate causes of this defect, which 
is generally attributed to the combination of more 
corrosive products in the atmospheres of industrial areas 
and of a wider use of crude salt for de-icing winter roads. 





Fig. 98. Dynamo, showing (left) the electroplated housing and 
(right) an unplated casting. 
(Courtesy of Société Zinc et Alliages) 


Until a few months ago, there was fierce disagreement 
between diecasters and electroplaters as to why this 
blistering occurred. However, with the recent publica- 
tion by the British Non-Ferrous Metals Research 
Association of their Development Report No. 62 
(“Better Plating on Diecastings’’), which summarizes the 
results of several years work in this field, it is now 
evident that the main contention of the diecasters was 
correct. Blisters on diecastings result from inadequate 
plating, and not from some inherent defect of the as-cast 
surface. In fact, wrought zinc alloys display exactly 
the same sort of blemish when similarly plated. 

Blistering arises when the deposits of nickel and/or 
chromium are inadequate. The effect of the copper 
deposit is not important, the durability of chromium on 
“direct nickel’? being much the same as for chromium 
and nickel on copper, if the thickness of coating for the 
nickel and chromium is comparable in the two cases. 
The main difficulty arises from the fact that in electro- 
deposition, even on a flat surface, the thickness of the 
layer deposited varies from point to point. If the 
component is of irregular form, this variation is even 
more marked. 

As an example, a car-door handle for which the 
nominal thickness of chromium is 0:00002 in., may in 
practice display variations between 0-00009 in. on 
prominent parts of the surface and as little as 0-000002 in. 
(i.e., one-tenth of the nominal thickness) on surfaces 
which are recessed or otherwise sheltered from the 
anode. In order, therefore, to make sure that the 
nominal thickness is reached at every point of the surface, 
very much heavier deposits are required. This applies 
also to nickel coatings. However, substantial improve- 
ments in the previous level of corrosion resistance have 
been found with relatively small increases in chromium 
thickness, provided that the chromium is deposited in the 
crack-free condition. 
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The effect of variations in both the nickel and 
chromium deposits can be seen in Fig. 99, in which it will 
be noted that, whereas the incidence of corrosion is 
reduced by about one-third when the nickel thickness is 
increased by 0:0008 in., it is reduced by nearly three- 
quarters when the chromium is increased by 0-00002 in. 
The combination of heavier nickel and heavier chromium 
is eight times as resistant as the combination of minimum 
thicknesses of both. 

The importance of thicker coatings was recognized 
in the 1959 revision of B.S. 1224, which nearly doubles 
the standard thickness of nickel, resulting in a much 
higher durability rating. The practical difficulties in the 
way of producing heavy chromium coatings (above 
about 0-000075 in.) without serious cracking precludes 
very great increases in the nominal thickness of the 
chromium layer, but improved plating techniques have 
made possible the deposition of crack-free chromium in 
layers of 0-00003 to 0-00004 in. thickness. Even the 
lower of these figures gives vastly improved corrosion 
resistance. 
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Fig.99. Corrosion performance of chromium-plated diecastings. 
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The operation of the revised standard should be 
reflected from now on in a visible improvement in the 
quality of plated diecastings, though this is contingent in 
large measure on the users of plated diecastings insisting 
that they conform to B.S. 1224:1959. Platers, too, 
must make greater use of control tests to ensure that they 
are, in fact, fulfilling the requirements of the standard. 
The British Non-Ferrous Metals Research Association 
has developed two instruments, i.e., the B.N.F. plating 
gauge and the B.N.F. coulometric meter, which facilitate 
control testing. The plating gauge has proved in normal 
industrial use to give nickel-thickness readings con- 
sistently correct to within +0-00001 in. The coulo- 
metric meter, which is a new instrument for measuring 


123 








very thin chromium deposits, removes the deposit 
electrolytically from a standard area. 

Large users of diecastings employ various accelerated 
corrosion tests, which are designed to simulate the kind 
of atmospheric and other conditions to which the diecast 
parts will be subjected. The “Corrodekote” test, in 
which the diecastings are painted over with a corrosive 
chalky mud, appears to give results according well with 
what happens in actual service to slush-spattered diecast 
trim. 

Zinc-base diecastings with no decorative function 
may be given a chromate treatment to protect them 
against corrosion. These treatments result in yellowish 
or brownish-green coatings which are not very pleasing 
in themselves, but they accept dyestuffs fairly readily 
and can be used as a base for more acceptable colours, 
the most successful being black. Dyed conversion 
coatings should be sprayed with a clear or translucent 
lacquer to prevent staining in service. 


. 





Fig. 100. Ohmmeter case with a heavy insulating coating of 
‘“‘Ralsin’’ fused to the surface by the fluidized-dip technique. 
(Courtesy of Plastic Coatings Limited) 


Many of the standard organic finishes are applied to 
zinc-alloy diecastings, with the nitrocellulose air-drying 
lacquers probably preponderating. Wrinkle and crackle 
finishes, as well as various crystalline, hammered, and 
marbled effects, are practical and popular. Oven- 
drying finishes are also used, but relatively low tempera- 
tures and short stoving times are essential if blistering of 
the diecasting is to be precluded. Where zinc-alloy 
castings are heated in hot-air convection ovens, the 
maximum temperature is 425°F for 4 hr, 375°F for 1 hr, 
325°F for 2 hr, or 300°F for 3 hr. Where radiant heat is 
used, it is desirable to reduce the stoving period to less 
than 4 hr, the corresponding maximum temperature 
being 420°F. There is some evidence to suggest that 
diecastings produced under a vacuum can be stoved at 
appreciably higher temperatures. 

Aluminium-alloy diecastings can be baked at higher 
temperatures, and are often finished with the tougher and 
glossier enamels based on melamine, phenolic, and 
“‘epikote” resins, which are usually, like the air-drying 
lacquers, applied by spraying. Somewhat heavier and 
more durable coatings are obtained by dipping, and 
special resin formulations are available for this purpose. 
In addition to the application of enamels for oven drying 
by dipping, this latter method can be used with certain 
thixotropic air-drying synthetics. 

A new technique that has proved of exceptiona! value 
for the finishing of aluminium diecastings is the applica- 
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tion, by the “‘fluidized-dip’’ method, of heavy ‘“‘Ralsin” 
(nylon “R’’) coatings. The components are heated and 
are then immersed in a fluidized bed of powdered nylon, 
the nylon particles being kept in an agitated cloud by an 
upward current of air. The particles fuse on coming into 
contact with the heated metal and join to form an 
unbroken coating over the surface. The thickness of 
coating obtained varies with the temperature to which the 
casting is preheated, and with the dipping time. Coatings 
between 0-010 and 0-020 in. are readily obtained. ‘‘Ral- 
sin” is available in a wide range of colours and has very 
good electrical insulation properties. For instance, as a 
finish on the ohmmeter shown in Fig. 100, it has the 
double advantage of being inherently attractive and of 
protecting the instrument against voltage pick-up from 
external sources. 

Anodizing and dyeing, extensively used to impart 
attractive coloured coatings to wrought aluminium 
products, is not well adapted to use with the most 
commonly used diecasting alloys. Because of their 
silicon content, these alloys acquire a spotty or patchy 
appearance when anodized, and this lack of homogeneity 
becomes even more marked when the coating is dyed. 
Flow-marks and swirls, formed as the metal flows into 
the die and solidifies, frequently leave on the cast surface 
traces which show up after anodizing. 

Silicon-free magnesium-containing aluminium alloys 
are better suited to anodizing but, because of sluggish 
flow, may still show flow-marks. This difficulty has been 
overcome by evacuating the die cavity of air before 
injection, greatly speeding up the flow of metal within 
the die and so minimizing flow-marks. Vacuum die- 
casting has also been found advantageous in diecasting 
commercially pure aluminium, which also takes a good 
anodized finish but is difficult to diecast by conventional 
techniques because of its negligible freezing range. 

Vacuum metallizing is applicable to diecastings in all 
alloys, but has so far been applied mainly to zinc-alloy 
articles. The process involves loading the articles into a 
container from which air can be evacuated and, when the 
air pressure has been sufficiently reduced, a strong electric 
current is passed through a resistance, the sudden 
temperature rise volatilizing a loop of aluminium wire. 
The metal vapour, not being impeded by air, moves 
outwards to fill the chamber and is deposited on the 
surface of the articles, which may be rotated to assure 
even deposition. A vacuum-metallizing installation with 
rotary fixtures is illustrated in Fig. 101. 

The process is in practice a little more complicated 





Fig. 101. Vacuum-metallizing installation with rotary fixtures. 


(Courtesy of Edwards High Vacuum Limited) 43 
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than the above description suggests. In fact, the parts to 
be metallized must first be given a coating of a synthetic 
lacquer, which is oven-dried prior to loading them into 
the vacuum chamber. It is of the highest importance to 
preclude absolutely any possibility of dust settling on the 
drying lacquer; preferably, lacquering should be carried 
out in a room which receives only filtered air, as the 
smallest dust particles settling on the surface impair the 
quality of the highly reflective metallized surface and are 
much more visible than blemishes of equivalent size on 
electro-deposited coatings. After metallizing, the parts 
are given a further coat of translucent lacquer to protect 
the lustrous surface. With modern tough synthetics, the 
composite coating produced in this way is resistant to 
abrasion and has corrosion resistance at least equivalent 
to that of commercial electroplating. 

Prior to any sort of applied finish, diecastings require 
some preparatory treatment. As a minimum, this 
entails the removal of burrs and de-greasing. The 
residues of release agents on aluminium diecastings are 
particularly likely to cause finishing difficulties, and are 
best removed by abrasive blast or by barrel tumbling in 
an abrasive medium. Ordinary soil and grease are 
readily removed by solvent degreasing, using one of the 
chlorinated-hydrocarbon compounds. 

If no decorative finish is called for, the degreased 
castings can be phosphatized by one of the many pro- 
prietary processes which give an inert protective film. 
These processes are for the most part also suitable as 
pre-enamelling treatments, since the coating produced 
has a good key and promotes adhesion of the organic 
material. Its corrosion-inhibiting properties also help to 
ensure that the enamel does not scale as a result of the 
build-up of loosely adherent corrosion products. 





Fig. 102. Barrel-finishing equipment with twin compartments. 
(Courtesy of Almco Supersheen Division of G.B. Ltd.) 


Barrel-finishing (Fig. 102) can be used for smail die- 
cast parts and greatly reduces handling costs. The parts 
are first tumbled in an abrasive medium to remove burrs, 
and after rinsing are burnished to a high lustre with steel 
balls or pebbles in a detergent solution. After further 
tinsing, the components are barrel-plated by conventional 
techniques. Some companies have successfully operated 
barrel-painting installations, in which a small quantity of 
an air-drying lacquer is evenly spread over a load of 
DECEMBER, 
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slowly rotating diecastings. This gives a coating adequate 
for the cheapest diecast toys and novelties, but not of a 
quality satisfactory enough for the general run of com- 
mercial work. 

Barrel-tumbling operations have been greatly im- 
proved during recent years, especially with reference to 
the standardization of processing conditions. The quality 
of finish obtainable on any given casting was at one time 
quite unpredictable, but the experience of equipment 
suppliers now enables them to specify the processing 
schedule for almost any casting. Where doubt exists, 
they are always ready to run a trial and determine the 
optimum conditions for the required quality of finish. 

Although it is primarily small castings that are 
finished by barrel-tumbling methods, the process is now 
being extended to cover quite large diecastings. These 
cannot be allowed to roll freely in the turning barrel 
(except when processed singly) and are therefore secured 
to simple fixtures. In consequence, the abrasive medium 
cannot work equally upon all surfaces, so that it is 
necessary either to reverse the barrel direction or to give 
two or three successive treatments with the castings 
located in different orientations on the fixtures, which 
may carry anything from three to thirty castings, depend- 
ing on the shape of the work. Circular castings with 
internal holes, such as gearwheels, can often be merely 
threaded upon rods fixed in the barrel eccentrically. Flat 
parts are sometimes mounted on hinged fixtures which 
flip over when barrel direction is reversed. 

Really high-quality finishes on diecastings are 
obtained by removing traces of the parting line with an 
abrasive belt running over a soft wheel and a backstand 
pulley, followed by polishing on a series of cloth wheels. 
This procedure is followed for all diecastings that must 
have a commercial-quality plated finish. Most diecast- 
ings are polished by hand but, where the quantities of any 
one component are very large, as in the case of such items 
as car-door handles, automatic polishing cquipment is 
increasingly used. In its simplest form, an installation 
of this type consists of a wheel or endless track, bearing 
a series of fixtures into which the diecastings are clamped, 
and a set of polishing wheels set at different angles, so 
that all exposed surfaces of the parts are polished during 
the circuit. In more elaborate installations, the fixtures 
are arranged to rock, rotate, or swivel, or even follow a 
guiding cam, as they pass beneath the polishing heads. 
Usually, a certain amount of touching up by hand is 
necessary after the main surfaces have been automatically 
polished. 


Machining Diecastings 

Very little machining is required on the majority of 
diecast parts, since they are produced to close limits, as 
shown in Table VIII and Fig. 103. Small holes that 
would be difficult to core are drilled in the solid, and 
cored holes are often cleared with a drill or reamer to 
remove taper. The next most frequent operation is 
tapping. The faces around cored holes are sometimes 
spot-faced, either to hold the height of a boss to very close 
limits or merely to remove a burr around the hole. Hollow 
milling is occasionally used to size a boss diameter very 
accurately, and form-cutting is carried out on occasion 
to obtain variations in casting profile that would con- 
stitute undercuts if cast. 

Drilling can be carried out with carbon-steel drills, 
either as supplied or after having received a “‘high-speed™ 
case treatment, but high-speed-steel drills are normally 
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TABLE VIII: TOLERANCES ON DIECASTINGS (see Fig. 103) 

















Type of Dimension Alloy Group 
Zinc Aluminium | Magnesium 
Linear Tolerance: Between two fixed points in any 
one of blocks H, D, F, or K. 
Basic tolerance for first 
inch +0-002 + 0-003 + 0-003 
Each additional inch +0-001 +0-0015 + 0-0015 
Between one point in 
H and one in D or F, 
add to linear tolerance 
for casting area 
up to 25 sq. in. 0-003 +0-004 t 0-004 
=. ee +0-004 0-005 +0-005 
50-100 + 0-006 0-908 +0-008 
100-200 , + 0-008 0-012 +0-012 
200—300* +0-012 0-015 +0-015 
Between a point in moving core K and one in either 
F or H, add to linear tolerance, according to area of 
casting formed by K 
up to 10 sq. in. +0-004 +0-005 +0-005 
10-20 ,, +0-006 + 0-008 +0-008 
20-50 , + 0-008 + 0-012 +0-012 
50-100*, +0-012 +0-015 +0-015 
































* Where larger areas in question, determine tolerances in 


consultation with the diecaster. 
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Fig. 103. Cross-section of die to show the tolerance limits given 
in Table VIII. 


to be preferred. For long runs, carbide-tipped drills 
are increasingly favoured. Zinc-alloy components are 
usually drilled with a standard 118 deg. included angle, 
but this may vary 15 deg. or so either way for special 
operations. Speeds of up to 300 fpm are normally 
best for zinc alloys, but aluminium alloys are satisfactorily 
drilled at twice this speed. A soluble oil is used in both 
cases, but magnesium must be drilled dry, though this 
does not entail lower speeds. Feeds should be low for 
zinc, but may range from 0-004 to 0-020 in. for aluminium 
and magnesium. 

Spiral-point taps with a good lead are used for cutting 
threads in relatively short through-holes, and the taps are 
sometimes ground so that they cut both running in and 
backing out. Deep holes are usually tapped with 
standard square-ended taps. Large flutes, to give ade- 
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quate chip clearance, are essential for both zinc and 
magnesium, and are advantageous for aluminium. Some 





diecasters believe it worthwhile to use taps with eccentric | é 


relief, and these certainly result in a cleaner thread when 
diecastings are tapped dry. 


Reaming is performed with standard equipment, the © 


present trend being towards the use of spiral reamers for 
almost all applications in all the alloy groups. For 
large-diameter holes, however, inserted-blade reamers 
are often preferable and make frequent regrinding 
practicable. Inserted carbide blades are now often used 
for facing, hollow milling, and form-cutting, as well as for 
occasional fly-cutting on large internal diameters. 

Turning and boring are carried out with 
Stellite or carbide-tipped tools, which, for zinc and 
magnesium, should have a 5-deg. top rake. End clear- 
ance and side clearance should botk be between 6 and 
8 deg. These figures are also satisfactory for aluminium 
alloys, but top rake should be greater (up to 20 or 25 deg,), 
Peripheral speeds range from 200 to 300 fpm for zinc to 
three times this value for magnesium. Zinc gives best 
results with light feeds, but for magnesium a fairly heavy 
feed is desirable, and it is essential that the tool should be 
kept cutting. Glazing of the surface with the tip of the 
tool may generate enough heat to ignite the chips. With 
proper care, however, machining magnesium diecastings 
j8 just as simple and safe as with the other alloys. 
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British Diecasting Trade Directory 


DIECASTERS 


A. C. Castings (1946) Ltd., 
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Associated Electrical Industries Ltd., 
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Associated Lead Manufacturers, 
14 Gresham Street, London, E.C.2 
Associated Pressings Ltd., 
Springcroft Road, Birmingham 11 
Astra Pharos Ltd., 
Landor Walk, Askew Road, London, W.12. 
Avon Diecasting Co. Ltd., 
Crompton Road, Birmingham 7 
| Aluminium & Bronze Co. Ltd., 
11 The Terrace, Barnes, London, S.W.13. 
Beehive Aluminium Foundry, 
50 Hall Lane, Walsall Wood, Walsall, Staffs 
Charles Benn & Sons Ltd., 
Haigh Park Road, Stourton, Leeds 10. 
Birchall Aluminium Casting Co. Ltd., 
Edward Road, Balsall Heath, Calthorpe, Birmingham 
Birmingham Aluminium Casting (1903) Co. Lt 
Smethwick 40, Staffs. 
Birmingham Pressure (E. Hartland) Die Casting, 
Baltimore Road, Perry Barr, Birmingham 22b 
B.J.S. Castings (Birmingham) Ltd., 
3a Lozells Road, Birmingham i9. 
F.C. Blackwell & Co. Ltd., 
Great Crosby Street, Liverpool 
Blackwell Non-Ferrous Foundry Ltd., 
50 Cannon Park Road, Coventry 
Blandy, Isbill & Co. Ltd., 
High Street, Chalvey, ‘Slough, Bucks 
Bletchley Engineering Co. Ltd., 
798 Weston Road, Slough, Bucks. 
Bloxwich Aluminium Casting Co. 
Straight Road, Short Heath, Bloxwich, Walsall. Staffs 
Bootle Street Engineering Co. Ltd., 
Bootle Street, Preston, Lancs. 
Bridge Foundry Co. Ltd., 
Bridge Street, Wednesbury, Staffs. 
Bristol Diecasting Co. Ltd., 
_Monks Yard, Memorial Road, Bristol 
British Die Casting & Engineering Co. Ltd., 
Edward Road, New Barnet, Herts. 
The British Oxygen . ‘o. Ltd., 
Sparklets Works, — N.17 
J. Brockhouse & Co. Ltd., 
Hill Top, West Bromwich, Staffs 
The Bromsgrove Casting Co. Ltd., 
romsgrove, Worcs 
The Bucks Die Casting Co. Ltd.. 
Burnham, Bucks. 
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Burdon & Miles Ltd., 
Windmill Lane, Cheshunt, Waltham Cross, Her's 
Calper Ltd. 
1 Victoria Mews, South Road, London, N.11 
Carlton Die Castings Ltd., 
Stock Street, Paisley, Renfrewshire 
Castalloy Ltd., 
7 Holyrood Street, London, S.E.1 
Ceandess Ltd., 
Merridale Street, Wolverhampton 
Celnik & Power Ltd., 
2a Stannard Road, London, E.8&. 
Chadd Casting Co. Ltd., 
Dixon Street, Monmore Road, Wolverhampton 
The Chase Non-Ferrous Co. Ltd., 
Genotin Road, Enfield, Middlesex 
Claughton Bros. Ltd., 
Bramley, Leeds 13. 
Cleckheaton Wire Drawing Die Co., 
Westgate, Cleckheaton, Yorks. 
Clifford Covering Co. Ltd., 
Wharfdale Road, Tyseley, Birmingham 11 
Robert W. Coan Ltd., 
Coan House, Duncan Street, London, N.1. 
Compton Castings Ltd., 
Ashbourne, Derbyshire 
Copper & Alloys Ltd., 
Greets Green Road, West Bromwich, Staffs. 
Wm. Coulthard & Co. Ltd., 
Engineering Division, Durranhill, Carlisle 
Coventry Malleable & Aluminium Co., 
41 Spon Street, Coventry. 
Cray Alloys Ltd., 
Leesons Hill, St. Mary Cray, Orpington, Kent 
Crown Metal (Wednesbury) Ltd., 
Darlaston Road, King’s Hill, Wednesbury, Staffs 
Cunningham Tap & Die Co. Ltd., 
13a Newbury Road, Highams Park, London, F.4 
D. & A. Castings Co., 
49a Duke Street, Aston Cross, Birmingham 4 
John Dale Ltd., 
London Colney, Herts. 
D.C. Machine Tools Ltd., 
Birchwood Industrial Estate, Hatfield, Herts. 
Daralum Castings Ltd., 
Longfield Road, Darlington, Yorks. 
The Darlaston Diecasting Co., 
Horton Street, The Green, James Bridge, Birmingham 
H. E. Dean & Co. Ltd., 
Victoria Street, Stourbridge, Worcs. 
Dialoy Ltd., 
Colchester Factory Estate, Colchester Avenue, Cardiff 
Diecast Alloys Co., 
42 Corsham Street, London, N.1. 
Die Cast Products (L ondon) Ltd., 
Gourley Place, London, N.15. 
Die Casting Machine Tools Ltd., 
152 Green Lanes, London, N.13. 
Die Casting Tool & Engineering Co. (Southgate) Ltd 
la South Road, London, 3S 
Diecastings Ltd., 
45 Highgate Square, Moseley Road, Birmingham 12 
Diecraft Ltd., 
72 Sydenham Road, es 1. 
Dunham, White & Co. q 
_— Ham Lane, London, E85. 
Dunn & Co. 
ee Inn Bridge, Foleshill Road, Coventry. 
Dyson & Co. Enfield (1919) Ltd., 
Ponders End, Enfield, Middlesex. 
Eastnor Electric Co., 
Elsinore Road, 16 Trafford Park, Manchester. 
Eclipse Foundry & Engineering Co. (Dudley) Ltd., 
Sedgeley Road West, Tipton, Staffs. 
The English Electric Co. Ltd.. 
Die Casting Department, East Lancashire Road, Liverpool 10 
Esco Products, 
109 Vyse qr" Birmingham 18. 
Evered & Co. Ltd. 
Surrey Works, Smethwick 40, Staffs 
D. H. Farley, 
Union Lane, Sheffield 1. 
Fisher Foundries Ltd., 
Albion Road, Greet, Birmingham 11 
Fortune Die Casting Co. Ltd., 
13 Newnham Road, Wood Green, London, N.22 
W. G. Franks Ltd., 
54 Belmont Lane, Stanmore, Middlesex. 
Joseph Fray Ltd., 
36 Albion Street, Birmingham 1. 
Fry’s Diecastings Ltd., 
Prince George’s Road, Merton Abbey, London, S.W.19 
George Gale Ltd., 
6 New Inn Road, Birchfield Road, Birmingham 19 
Gascoignes Non-Ferrous Foundries Lt 
405-407 Montrose Avenue, Slough, Bucks. 
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Geelee 
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Geelee Components Co. 

174 Psalter Lane, Sheffield 11. 
General Stampers Ltd., 

South Road Industrial Estate, Bridgend, Glam. 
Gills Pressure Castings Ltd., 

215 Tyburn Road, Erdington, Birmingham. 
George Goodman Ltd., 

Robin Hood Lane, ‘Birmingham 18. 
Gravalloy Castings Ltd., 

Bentley Lane, Walsall, Staffs. 
Gravity Diecastings Ltd., 

_ Road, Tividale, Tipton, Staffs. 
N. L. Hall, cas 

3 Orchard Grove, Four Oaks, Birmingham. 
Hall Foundries Ltd., 

166 Tennant Street, Birmingham 15. 
B. Halstead & Co. Ltd., 

Praed Road, Trafford Park, Manchester 17. 
Hatfield McCall Ltd., 

Fleet Street, St. Anne’s on Sea, Lancs. 
Charles Henshaw & Sons Ltd., 

Russell Road, Edinburgh 11. 
Hert Wares Ltd., 

Trading Estate, Bridgend, Glam. 
High Duty Alloys, Ltd., 

Slough, Bucks. 
c. & L. Hill Ltd., 

Stringes Lane, ee Staffs. 
Charles Hill & Co. L 

Cateswell Road, Mail Green, Birmingham 11. 
Hill Precision Die Castings Ltd., 

Cateswell Road, Birmingham ii. 
Hillside Foundry, 

Kingsbury Road, London, N.W.9. 
Samuel Holbrook Ltd., 

Duke Bar Chambers, Burnley, Lancs. 
Hollands & Blair Ltd., 

98 Cherry Orchard Road, East Croydon, Surrey. 
Edward Holme & Co (1931)., 

Moss Lane, Altrincham, Cheshire. 
S. E. Holmes Ltd., 

Monasterevan, Co. Kildare. 
Hope & Waterlow Ltd., 

Beaconsfield Road, Hayes, Middlesex. 
Ingall, Parsons, Clive & Co. Ltd. 

Bradford Street, Birmingham 12. 
John Ireland (Wolverhampton) Ltd., 

Bilston Street, Wolverhampton. 
Jones & Jason Ltd., 

93 Sandon Road, Birmingham. 
Jones & Mason (Castings) Ltd. 

Short Heath, nr, Wolverhampton 
Kaye Alloy Castings Ltd., 

Anne Road, Birmingham rs 
Kaye Die Castings, 

Hainge Road, Tividale, Tipton, Staffs. 
Kemlows Die Casting Products Ltd., 

Station Close, Potters Bar, Birmingham. 
Kent Alloys Ltd., 

Rochester, Kent. 
Kent Engineering & Foundry Ltd., 

Maidstone, Kent. 
Kingsland Diecasting Co. Ltd., 

Denmark Street, High Wycombe, Bucks. 
Knottingley Foundry Co. Ltd., 

Foundry Lane, Knottingley, Yorks. 
George Knowles, 

Sherbourne Street, Edgbaston, Birmingham 16. 
Kresta Foundry & Engineering Co. Ltd., 

Woodend Avenue, Speke, Liverpool 4. 
Lan-Bar Ltd., 

Seymour Street, Birmingham 12. 
J.H. Lavender & Co. Ltd., 

Crankhall Lane, West Bromwich, Staffs. 
L.C.P. Foundry Ltd., 

57/58 Military Road, Canterbury, Kent. 
Lenco Engineering Co. Ltd. 

73a High Street, Slough, Bucks. 
Lesney Products Co. Ltd., 

Eastway, Hackney Wick, London, E.9. 
Lewden Metal Products Ltd., 

5 Argall Avenue, Leyton, London, E.10 
F. M. Lister & Co. Ltd., 

27 London Lane, Bromley, Kent 
Lovell Bros. & Stapley, 

Maple Road, Earlswood, Surrey. 
Lytham Diecasting Co. Ltd., 

Dock Road, Lytham, Lancs. 
Magnesium Pressure Die Casting Co. (Manchester) Ltd., 

Andrews Lane, Manchester. 
Manchester Diecasting Co. (1950) Ltd., 

Poland Street, Ancoats, Manchester. 
C. E. Marshall (Wolverhampton) Ltd. 


Macrome Road, Green Lane, Tettenhall, Wolverhampton. 


Marshall Castings Ltd., 
Mount Street, — Birmingham 7 
H. J. Maybrey & Co. " 
Worsley Bridge thee London, S.E.26. 
Metal Castings Ltd., a 
Droitwich Road, Worcester. 
Metropolitan Plastics Ltd., 
Faraday Way, St. Mary Cray, Orpington, Kent. 
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The Mettoy Co. Ltd., 
14 Harlestone Road, Northampton. 
Midland Diecasting Products Ltd., 
Heneage Street, Birmingham 7. 
Midland Light Alloy Casting Co. Ltd., 
Henley Street, Camp Hill, Birmingham 11. 
Midland Metallics Ltd., 
Howard Street, Hill Top, West Bromwich, Staffs. 
William Mills Ltd., 
Friar Park Road, Wednesbury, Staffs. 
M. Mole & Son Ltd 
Albany Street, Newport, Mon. 
Moore & Scholes (Engineers & Founders) Ltd., 
130/132 Park Road, Preston, Lancs. 
Moxley Foundry Co., 
Church Road, Moxley, Wednesbury, Staffs. 
H. Mullins (Earby) Ltd., 
Bede Trading Estate, Jarrow, Co. Durham. 
J. V. Murcott Ltd., 
Grosvenor Road, Aston, Birmingham. 
Neptune Brass & Aluminium Co. Lid., 
Treforest, Pontypridd, Glam. 
Newport Smelting Co. Ltd., 
Crindau, Newport, Mon. 
Newtown Polishing Co. Ltd., 
18/20 Brearley Street, Birmingham 19. 
The Non-Ferrous Die Casting Co. Ltd., 
North Circular Road, Cricklewood, London, N.W.2. 
Robert North & Sons Ltd., 
18 Rudolph Road, Bushey, Herts. 
Northern Diecasting Co. Ltd., 
Athletic Street, Burnley, Lancs. 
Nutt Engineering Co. Ltd., 
Granta Terrace, Stapleford, Cambs. 
Orb Engineering Works Ltd., 
Westhulme Street, Oldham, Lancs. 
Original Art Metal Advertising Co., 
142 Queen’s Road, Peckham, London, S.E.15. 
Louis Osbaldiston & Co., 
Bath Street, Sheffield 1. 
Patent Die-Casting Co. Ltd., 
Strode Road, Willesden Green, London, N.W.10. 
H. Perks & Co. Ltd., 
Exhibition Grounds, Wembley, Middlesex. 
Perox Engineering, 
Mortimer Street, Trowbridge, Devon. 
Perry Barr Metal Co. Ltd., 
Shady Lane, Great Barr, Birmingham 22a. 
Peterborough Die Casting Co. Ltd 
Princes Street Works, Peterborough. 
Phillips & Cross Ltd., 
73 Upper Sutton Street, Aston, Birmingham 6. 
Phoenix Die Casting Co 
18 Gough Road, Birmingham 13. 
Alexander Pollock & Co., 
14 Antigua Street, Edinburgh 1. 
Precision Mould & Engineering Works, 
Station Approach, Eleanor Cross Road, Waltham Cross, Herts. 
Predico Ltd., 
25 Queensway, Enfield, Middlesex. 
— Diecastings Ltd., 
Ferry Road, London, E.14. 
mam 5. Products Ltd., 
Poland Street, Manchester 4. 
Price & Tarling Ltd., 
22 Bargates, Christchurch, Southampton. 
Quadrant Castings, 
Baltimore Road, Birmingham 22b. 
Qualcast Ltd., 
Victory Road, Derby. 
Rawlings Manufacturing Co. Ltd., 
106-108 Bedford Hill, Balham, London, S.W.12. 
Reed & Davis Ltd., 
24 Oldhill Place, Stoke Newington, London, N.16. 
Reliance (Coventry) Ltd., 
Trafalgar Street, Coventry, Warwicks. 
Robar Products Ltd., 
39 Park Street, London, W.1. 
Rood End Foundry Co. Ltd., 
Tat Bank Road, Oldbury, Staffs. 
Sagar-Richards Ltd., 
E'len Holme, Luddendenfoot. Halifax, Yorks. 
P. D. Sage & Co., 
Macrome Road, Green Lane, Tettenhall, Wolverhampton. 
The Sandwell Casting Co., 
West Bromwich, Staffs. 
Scott & Stewart Casting Co. Ltd., 
10la High Street, Eton, Windsor, Berks. 
Scottish Alloys Ltd., 
2 Watt Road, Glasgow, S.W.2. 
Arthur Shaw & Co. Ltd., 
P.O. Box 21, Willenhall, Staffs. 
Sheffield Diesinking Co., 
Bath Street, Sheffield. 
J. W. Singer & Co. Ltd., 
Cork Street, Frome, Somerset. 
Slough Metals Ltd., 
Trading Estate, Slough, Bucks. 
Small Pressure Castings Ltd., 
118b Crouch Hill, London, N.8. 
Smith’s Die Cast Products Ltd., 
Hingeston Street, Birmingham 18. 
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1926-4 year to remember ! 


IN AVIATION... 


Alan Cobham made 
flying history with his 

















epic 26,000 mile sea- 
plane flight to Australia 
and back. 


IN FILMS... 


Clara Bow, Hollywood 
Movie Beauty, antici- 
pated the  Monroes, 
Vlansfields and Bardots 
by earning the title of 
‘the IT girl”. 






IN TENNIS... 


Suzanne Lenglen, four 
, - times Wimbledon Cham- 
aes i pion, shocked the tennis 
world by turning pro- 
fessional 


and in Engineering... 


THE FIRST J. STONE GRAVITY DIE-CAS 
WAS PRODUCED ON NEWLY 
PLANT IN CHARLTON. 


Since those 1926 days, Stone’s have been making die-casting 
in tonnage and quality. 


Our complete laboratory and technical services are available. 


We invite you to consult us at all stages. 





J, MVILO@)N IE & CO. (CHARLTON) LTD. LONDON, S.E.7 9 7e/: Greenwich 3277 


IN BOXING... 


Reigning World Heavy- 
weight Champion, Jack 
Dempsey, exponent of 
the big punch, lost his 
title to scientific boxer, 
Gene Tunney. 


TING 


INSTALLED 


history 


member of the 





Sand, Die and Precision castings in Aluminium, Magnesium, Bronze 
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R. Smith (Diecastings) Ltd., 
Salisbury Road, Hoddesdon, Herts 
Spa-Lis Manufacturing Co. Ltd., 
48 Albemarle Street, London, W.1 
Stadium Diecastings & ‘Tools Ltd.. 
Exhibition Grounds, Wembley, Middlesex 
Standel Ltd., 
Albert Mills North, Barrowford, Lancs 
Stanmore Engineering (Diecastings) Ltd., 
Beresford Avenue, Wembley, Middlesex 
Star Foundry Co. Ltd., 
Bradley, Bilston, Staffs. 
Sterling Metals Ltd 
Gypsy Lane, Nuneaton, Warwicks 
J. Stone & Co. (Charlton) Ltd., 
Woolwich Road, Charlton, London, S.F.7 
Stone-Fry Magnesium Ltd., 
Prince George’s Road, London, S.W.19 
Strebor Die-Casting Co. Ltd., 
Wolsey Street, Radcliffe, Lancs. 
Sunnyside Casting Co., 
Haynes Street, Bolton, Lancs. 
Surecast Foundries Ltd.. 
800/801 Oxford Avenue, Slough, Bucks 
Sydenham & McOustra Ltd., 
Beacon Street, Walsall, Staffs. 
T.A.L. Developments Ltd., 
Garman Road, Tottenham, London, N.17 
V. Taylor Ltd., 
79 Morland Road, Croydon, Surrey 
Teckniforme, 
8 Clement Street, Bristol 2 
Tee Bee Products Ltd., 
Victoria Mill, Mill Hill, Lanes. 
Terpat Industries, 
Burford Street, Hoddesdon, Herts. 
H. J. Thormann Engineering Co. Ltd., 
5 Elstree Way, Boreham Wood, Herts 
Tomey Industries Ltd., 
Tamworth, Staffs 
Universal Engineering Co., 
Castle Boulevard, Nottingham 
V. Manufacturing & Trading Co. Ltd., 
Imperial Wharf, Timber Wharf Road, London, N.16 
Vowles Bros. Ltd., 
Hall End Foundry, West Bromwich, Staffs 
A.N. Wallis & Co. Ltd., 
Greasley Street, Bulwell, Notts. 
Walsall Aluminium Casting Co. Ltd., 
Walsall, Staffs 
Welcast Ltd., 
63 Victoria Street, Windsor, Berks 
Wellworthy Ltd., 
Lymington, Hampshire. 
West Alloy Diecastings Ltd., 
Garth Road, Morden, Surrey 
Western Diecasting Ltd., 
Phoenix Street, Maze Street, Barton Hill, Bristol § 
West Yorkshire Foundries Ltd., 
Sayner Lane, Leeds 10. 
W.H. Wheeldon & Co., 
60 Cornbrook Park Road, Trafford Park, Manchester 
Fred C. Wilkins Ltd., 
21 Milk Street, Birmingham 
Williams Alexandra Foundry Ltd., 
East Moors Road, Cardiff, Glam. 
A. J. Williams & Co. Ltd., 
95/99 Adderley Road, Birmingham 8 
Wilnecote Castings Ltd., 
Hedging Lane, Wilnecote, Tamworth, Staffs 
. E. Wilson (Die Casting) Co. Ltd., 
Trows Lane, Castleton, Lancs. 
Wolverhampton Diecasting Co. Ltd., 
Graiseley Hill Works, Wolverhampton 
Yorkshire Aluminium Ltd., 
Royds Mill Street, Sheffield 4 
Yorkshire Die-C asting Co. Ltd., 
Ashday Works, Elland, Yorks. 
Zakkast Ltd., 
98 Cherry Orchard Road, Croydon, Surrey 


n 


DIECASTING DIES 
Accura Tool & Engineering Co., 
5 Mercy Terrace, London, S.E.13 
Arnott & Harrison Ltd 
2 Hythe Road, Willesden, London, N.W.10 
PP ck Tools Ltd., 
_ Ashcroft Road, Cirencester, Glos. 
W. T. Atkin (Tottenham) Ltd., 
178 St. Ann’s Road, Tottenham, London, N.15 
Barber & Duffy Ltd., 
214/222 Cardigan Road, Leeds 6, Yorks 
The Bell Precision Engineering Co. Ltd., 
High Street, Crawley, Sussex. 
B.I. P. Tools L td. 
147 Tyburn Road, Erdington, Birmingham 24 
Peter Brasshouse Ltd., 
Spring Hill, Birmingham 18. 
Brierley E ngineering Co. Ltd., 
Pixmore Avenue, Letchworth, Herts 
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Bristol Tool & Gauge Co. Ltd.. 

Church Road, Kingswood, Bristol. 
British Industrial Tooling (London), 

Kingston Bridge, Kingston-on-Thames, Surrey 
Burslem Productions Ltd., 

Sla Newcastle Street, Burslem, Stoke-on-Trent 
Camden Optical Co. Ltd., 

Honywood Road, Basildon, Essex. 
Carter Screw & Engineering Co., 

Datchet, Bucks. 
W. B. Coldwel) & Sons Ltd., 

89/91 Rockingham Lane, Sheffield | 
Cornercroft Ltd., 

Ace Works, Coventry. 
W. E. Cuckson Ltd., 

Treforest Industrial Estate, Pontypridd, Glam 
C.V.A. Jigs, Moulds & Tools Ltd 

Portland Road, Hove 8, Sussex 
F. N. Doig Ltd., 

Coronation Road, High Wycombe, Bucks. 
G. & D. Donaldson Ltd., 

Kirkby Industrial Estate, Liverpool. 
Dormer & Wadsworth Ltd., 

51/53 Bickersteth Road, Tooting, London, S.W./7 
The Enfield Tool Manufacturing Co. Ltd., 

Alma Road, Ponders End, Middlesex. 
Express Tools Ltd., 

Roebuck Road, Chessington, Surrey. 
Ferrostatics Ltd., 

High Street West, Glossop, nr. Mancheste: 
Fox & Offord Ltd., 

Alma Street, Aston, Birmingham 6. 
John D. Francis Ltd., 

Mather Street, Liverpool 8. 
Gay’s (Hampton) Ltd., 

Oldfield, Hampton, Middlesex. 
G. H. Tools Ltd., 

4/6 Phillips Street, Aston, Birmingham 6 
G.P.A. Tools & Gauges Ltd., 

Harper Road, Wythenshawe, Manchester 22. 
Harolds Gauges Ltd., 

Frederick Street, Birmingham l 
H. & S. Tooling Co. (London), 

41 Roundwood Road, Willesden, London, N.W.10 
Hill & Co. (Tools) Ltd., 

Eastbourne Road, Polegate, Sussex. 
Holder & Bishop Ltd., 

166 Balsall Heath Road, Birmingham 12 
Howard & Lenia Ltd., 

Gaw House, Alperton, Wembley, Middlesex 
G. F. Hughes Ltd., 

305 Hither Green Lane, Lewisham, London, S.E.13. 
J. & T. Engineering Ltd., 

Burnley Road, Clayton-le-Moors, Accrington. Lancs 
Jig Borers Ltd., 

Hicks Lane, Markyate, St. Albans, Herts 
Alan Keir Ltd., 

North Acton Road, London, N.W.10. 
W. A. D. Lawrence Ltd., 

Ipswich Road, Slough, Bucks. 
Lenchs (Birmingham) Ltd., 

Great Hampton Street, ee 9, 
Leytonstone Jig & Tool Co. L 

High Road, Leyton, inmdan, "E.10. 
London & Scandinavian Metallurgical Co. Ltd 

Wellington Road, London, S.W.19. 
Mason Bros. (Jigs & Moulds) Ltd., 

28 Station Road, Acocks Green, Birmingham 27 
M.C.M. (Tools) Ltd., 

715 Kings Road, Kingstanding, ae ae 
The Middleton Tool & Engineering Co. Ltd. 

Alexandra Road, Ponders End, Middlesex. 
Midland Gauge & Tool Co. Ltd., 

202 Melchett Road, King’s Norton, Birmingham 3.) 
C. Minns & Co., 

383 Soundwell Road, Kingswood, Bristol 
Northfield (Oldham) Ltd., 

Neville Street, Oldham, Lancs. 
R. E. Ormerod Ltd., 

Ednall Lane, Bromsgrove, Worcs. 
Pattern Equipment Co. (Leicester) Ltd., 

Mount Road, Leicester. 
Preconomy Co. Ltd., 

Eastfield Side, Sutton-in-Ashfield, Notts 
James Purdey & Sons Ltd., 

18/26 Irongate Wharf Road, Praed Street, London. W.2 
Ratcliffe Tool Co. Ltd., 

Gorst Road, Park Royal, London, N.W.10 
H. B. Sale Ltd., 

Summer Lane, Birmingham 19. 
Sheet Metal Engineering Co. Ltd., 

Bridge Street, Morley, nr. Leeds 
Shindler Engineering Co. Ltd., 

St. Chads Place, King’s Cross, London, W.C.1 
Shirley Tools & Engineering Ltd., 

1/3 Elgin Road, Freemantle, Southampton 
Silcoms, 

Piggott Street, Farnworth, Lancs. 
Skinners (Engineers) Ltd., 

Millbrook Trading Estate, Southampton 
Walter Somers Ltd., 

Halesowen, nr. Birmingham. 
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PERFECTION 


in Production... 





When you order castings you naturally demand accuracy 
—exact to specification in material, construction and finish. 
Stanmore Engineering are truly meticulous in meeting such 
detailed requirements and have the long experience that 


ensures complete satisfaction. 


STANMORE ENGINEERING (DIECASTINGS) LIMITED 


Commercial Office: Beresford Avenue, Wembley, Middlesex 
Telephone: WEMbley 9766 


—— 
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§.8. Tool & Production Co. Ltd., 

Croydon Road, Beckenham, Kent. 
R. Stephens & Son Ltd., 

115 Church Road, Upper Norwood, London, S.E.19. 
Sure-Tools Ltd., 

208 Croydon Road, Penge, London, S.E.20. 
Surrey Motors Ltd., 

Speedway House, St. Nicholas Road, Sutton, Surrey. 
T.A.IL.P. (Engineers) Ltd., 

Tewin Road, Welwyn Garden City, Herts. 
Talbot-Ponsonby & Co. Ltd., 

Langrish House, Langrish, Petersfield, Hants. 
Tangent Engineering Co. Ltd., 

Headstone Lane, Headstone, Harrow, Middlesex. 
H. R. Thomas (Birmingham) Ltd., 

Baltimore Road, Great Barr, Birmingham 22b. 
Raymond F,. Thompson (Engineers) Ltd., 

Harlow, Essex. 
Toolpro Ltd., 

380/386 High Road, Ilford, Essex 
Toolworks, 

Roebuck Road, Chessington, Surrey 
Turner Bros. (Birmingham) Ltd., 

Cliveland Street, Birmingham 19. 
Universal Pattern Precision & Engineering Co., 

14 Kelvin Way, Crawley, Sussex 
Universal Tools Ltd., 

Tramway Path, Mitcham, Surrey 
George T. Utley & Co. Ltd., 

Taff Street, Tongwynlais, nr. Cardiff 
Vero Precision Engineering Ltd., 

South Mill Road, Regent’s Park, Southampton. 
Wheeler & Clinch Ltd., 

Glyndon Works, Earl Rise, London, S.E.8. 
Leonard W. Wood Ltd., 

143 North Street, Romford, Essex 
Woodside Diesinking Co., 

Newlay, Leeds 13. 
Woof & Sabine Ltd., 

Tramway Path, Mitcham, Surrey. 
F. Wykes Engineering Ltd., 

Sterte Avenue, Poole, Dorset 


DIECASTING MACHINES 


Baker Perkins Ltd., (Castmatic) 
Bedewell Works, Hebburn-on-Tyne, Co 
Buck & Hickman Ltd., (Lake Erie) 
Otterspool Way, Watford Bypass, Watford, Herts. 
Buhler Brothers, (Buhler) 
The Wood House, Cockfosters, Barnet, Herts. 
Alexander Cardew Ltd., (Triulzi) 
2,3 & 5 Studio Place, Kinnerton Street, London, S.W.1. 


Durham 


' George Cohen, Sons & Co. Ltd., 


Wood Lane, London, W.12 
Wm. Coulthard & Co. Ltd., (Madison-Kipp) 
Durranhill Road, Carlisle 
Cravens Ltd., (H-P-M) 
Darnall, Sheffield 9. 
L. H. Day, (Ferdinand Kunert) 
Housmans, Fockbury, Bromsgrove, Worcs. 
Die Casting Machine Tools Ltd., (DCMT) 
River Works, 152 Green Lanes, London, N.13 
Dimon (England) Ltd., (Jacquemont) 
53 Hans Mansions, Hans Road, London, S.W.3. 
E.M.B. Co. Ltd., (E.M.B.) 
Moor Street, West Bromwich, Staffs. 
Fringevision Ltd., 
Elcot Lane, Marlborough, Wilts 
George Goodman Ltd., (Gries Reproducer) 
Robin Hood Lane, Birmingham 28 


Alfred Herbert Ltd., (Edgwick, Reed Prentice) 
P.O. Box 18, Red Lane Works, Coventry. 
Kimbell Machine Tools Ltd., (Idra) 
4 South Lambeth Place, Vauxhall, London, S.W.8. 
Monometer Manufacturing Co. Ltd., (Monometer) 
Savoy House, 115/116 Strand, London, W.C.2. 
Newman Industries Ltd., (Polak) 
Terminal House, Grosvenor Gardens, London, S.W.1, 
Patchett & Co. Ltd. (Fries), 
Westland Road, Leeds 11 
Peco Machinery Sales (Westminster) 
28 Victoria Street, London, S.W.1. 
Selson Machine Tool Co. Ltd., (Cleveland) 
23/25 Sunbeam Road, North Acton, London, N.W.10, 
Vincent Engineering Co. Ltd., (Schultz, Precision) 
9 Woodside Place, Glasgow C3. 
Wickman Ltd., (Castmaster, H.P.M.) 
Fletchamstead Highway, Coventry. 


Ltd., (Peco) 


MELTING FURNACES 
AEI-Birlec Ltd., 

Tyburn Road, Erdington, Birmingham 28. 
Brayshaw Furnaces Ltd., 

Belle Vue Works, Manchester 12. 
Electric Resistance Furnace Co. Ltd., 

161 Queens Road, Weybridge, Surrey. 
General Electric Co. Ltd., 

Erith, Kent. 
G.W.B. Furnaces Ltd., 

P.O. Box No. 4, Dudley, Worcs. 
Hedin Ltd., 

Commerce Estate, South Woodford, London, E.18. 
Monometer Manufacturing Co. Ltd., 

Savoy House, 115/116 Strand, London, W.C.2. 
The Morgan Crucible Co. Ltd., 

Battersea Church Road, London, S.W.11. 
Royce Electric Furnaces Ltd., 

Sir Richard’s Bridge, Walton-on-Thames, Surrey. 
Sklenar Furnaces Ltd., 

385 Newport Road, Cardiff. 
Wild-Barfield Electric Furnaces Ltd., 

Otterspool Way, Watford By-pass, Watford, Herts. 


PRODUCERS AND SUPPLIERS OF 
ALLOYS 


Alcan (U.K.) Ltd., (A) 
30 Berkeley Square, London, W.1. 
Aluminium Ingot Makers Ltd., (A) 
Yeadon, Yorks. 

Associated Lead Manufacturers Ltd., (L) 
Crescent House, Newcastle-upon-Tyne 1. 
Paul Bergsoe & Son (S.M.C.) Ltd., (A L T Z) 

69 Knightsbridge, London, S.W.1. 
B.K.L. Alloys, Ltd., (A) 

Factory Centre, Birmingham 30. 
Blackwell’s Metallurgical Works Ltd., (A M Z) 
Thermetal House, Garston, Liverpool 19. 

Thomas Bolton & Sons Ltd., (C) 
Mersey Copper Works, Widnes, Lancs. 
The British Aluminium Co. Ltd., (A) 
Norfolk House, St. James’s Square, London, S.W.1. 
E. Chalmers & Co. Ltd., (A) 
32/36 Newhaven Road, Leith, Edinburgh 6. 
The City Casting & Metal Co. Ltd.,(A) 
Barford Street, Birmingham 9. 








DIECASTINGS 


DIES DESIGNED & CONSTRUCTED iI 
IN OUR OWN TOOLROOM TO i} 
COMPONENT DRAWINGS OR SAMPLES 


L. E. WILSON 


TROWS WORKS, TROWS LANE, 


(DIE 
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CASTLETON, 


IN 


ALUMINIUM ALLOYS 
ALUMINIUM BRONZE 
BRASS 
ZINC BASE ALLOYS 


CASTING) CO. LTD. 


LANCS. Phone: CASTLETON 57123 
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General Purpose 
Die & Mould Steel 


Chromium/Vanadium Chromium/Molybdenum/ Nickel/Chromium 
Tungsten/Molybdenum Vanadium Molybdenum 
Hot Working & Forging Aluminium Extrusion & Backing Die & Hot 

Die Steel Pressure Die Casting Steel Working Steel 





Hn 


S 
BS 











Walter Somers Limited 


HAYWOOD FORGE - HALES OWEN - NR. BIRMINGHAM Telephone: Hales Owen {185 
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Consolidated Zinc Corporation (Sales) Ltd., (Z) 
37 Dover Street, London, W.1. 
John Cox & Sons (Metals) Ltd., (A) 
Hick Street, Birmingham 12. 
John Dale Ltd., (A) 
London Colney, St. Albans, Herts. 
D.C.M. Metals (Sales) Ltd., (A) 
Longlee Works, Baillieston, Glasgow. 
J.H. Enthoven & Sons Ltd., (LT) 
Dominion Buildings, South Place, London, E.C.2. 
Eyre Smelting Co. Ltd., (A Z) 
Merton Abbey, London, S.W.19. 
J, Frankel (Aluminium) Ltd., (A) 
Globe Works, Charles Street, Walsall, Staffs. 
Fry's Metal Foundries Ltd., (T) 
Merton Abbey, London, S.W.19. 
Hoyt Metal Co. of Great Britain Ltd., (Z) 
105 Deodar Road, Putney, London, S.W.1S. 
LCI. Metals Division, (A C Z) 
P.O. Box 216, Witton, Birmingham 6. 
International Alloys Ltd., (A M) 
Haydon Hill, Aylesbury, Bucks. 
Lead & Alloys Ltd., (L T) 
Colonial House, Mincing Lane, London, E.C.3. 
Magnesium Elektron Ltd., (M) 
5 Charles II Street, London, S.W.1. 
Norton Aluminium Products Ltd., (A) 
Norton Canes, Cannock, Staffs. 
Park & Paterson Ltd., (A) 
Parkhead, Glasgow, E.1. 
Platt Metals Ltd., (A T Z) 
Great Cambridge Road, Enfield, Middlesex. 
T. J. Priestman Ltd., (A) 


Forge Lane, Minworth, Sutton Coldfield, Warwicks. 


Reynolds T.I. Aluminium Ltd., (A) 
Redfern Road, Tyseley, Birmingham 11. 
Sterling Products Ltd., (A Z M) 
Edmonton Industrial Estate, London, N.18. 
Wigley Aluminium Ltd., (A) 
Horsiey Woodhouse, Derbyshire. 
The Wolverhampton Metal Co. Ltd., (A Z) 
Well Lane, Wednesfield, Staffs. 
(A = Aluminium, C Copper, L Lead-antimony. 
M = Magnesium, T Tin, and Z Zinc) 


DIE STEELS 


Edgar Allen & Co. Ltd., 

Imperial Steel Works, Sheffield 9. 
Thos. Andrews & Co. Ltd., 

Attercliffe Road, Sheffield 4. 
Andrews Toledo Ltd., 

Toledo Steel Works, Sheffield 3. 
Arthur Balfour & Co. Ltd., 

_ Capital Steel Works, Sheffield. 

Richard W. Carr & Co. Ltd., 

Pluto Works, Sheffield 6. 
Darwins Ltd., 

Fitzwilliam Works, Tinsley, Sheffield 9. 

Daniel Doncaster & Sons Ltd., 

Penistone Road, Sheffield 6. 
Dunford & Elliott (Sheffield) Ltd., 

Attercliffe Wharf Works, Sheffield 9. 
English Steel Corporation Ltd., 

River Don Works, Sheffield. 
Thos. Firth & John Brown Ltd., 

Atlas Works, Sheffield 4. 
Hadfields, Ltd., 

East Hecla Works, Tinsley, Sheffield 9 
Hall & Pickles Ltd., 

Hydra Works, Sheffield. 
Jessop-Saville Ltd., 

Brightside Works, Sheffield 9. 
Kayser, Ellison & Co. Ltd., 

Carlisle Steel Works, Sheffield 4. 
Low Moor Alloy Steel Works Ltd., 
Low Moor Bradford, Yorks. 
James Neill & Co. (Sheffield) Ltd., 

Napier Street, Sheffield 11. 
Samuel Osborn & Co. Ltd., 

Clyde Steel Works, Sheffield 3. 
Walter Somers Ltd., 

Halesowen, nr. Birmingham. 
Sanderson Bros. & Newbould Ltd., 

Newhall Road, Sheffield 9. 
W. A. Tyzack & Co. Ltd., 

Stella Works, Sheffield 1. 


DIE LUBRICANTS AND DRESSINGS 


Acheson Colloids Ltd., 

Prince Rock, Plymouth, Devon. 
J. Batson & Co. Ltd., 

Tiptone Works, Tipton, Staffs. 
Isaac Bentley & Co. Ltd., 

Trafford Park, Manchester. 
Foundry Services Ltd., 

Drayton Manor, Tamworth, Stafts. 


E.D.—6 
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Foundry & Metallurgical Equipment Co. Ltd., 
Weybridge, Surrey. 
Graphite Products Ltd., 
Northfields, Wandsworth Park, London, S.W.18. 
Harborough Construction Co. Ltd., 
Market Harborough, Leics. 
W. J. Hooker Ltd., 
239a, Finchley Road, London, N.W.3. 
I.C.1. Limited, Chemical Division, 
Millbank, London, S.W.1. 
Midland Silicones Ltd., 
68 Knightsbridge, London, S.W.1. 
Sternol Ltd., 
Finsbury Square, London, E.C.4. 
Edgar Vaughan & Co. Ltd., 
Legge Street, Birmingham 4. 


CLEANING AND FINISHING EQUIPMENT 
AND MATERIALS 


Alfa-Laval Co. Ltd., (C) 
Great West Road, Brentford, Middlesex. 
M. L. Alkan Ltd., (P) 
Stonefield Way, Victoria Road, Ruislip, Middlesex. 
Almco Supersheen Division of G.B. Ltd., (P T) 
Bury Mead Works, Hitchin, Herts. 
F. W. Berk & Co. Ltd., (C) 
Berk House, P.O. Box 500, Portman Square, London, W.1. 
B.H. Chemicals Ltd., (C) 
Merton Abbey Laboratories, Abbey Road, London, S.W.19. 
W. Canning & Co. Ltd., (P T) 
Great Hampton Street, Birmingham 18. 
R. Cruickshank Ltd., (P T) 
Camden Street, Birmingham 1. 
Edward Curran (Engineering) Ltd., (C) 
Hurman Street, Cardiff. 
Dawson Bros. Ltd., (C) 
Gomersal, nr. Leeds. 
Electro-Chemical Engineering Co. Ltd., (C P) 
Sheerwater, Woking, Surrey. 
Fletcher Miller, Ltd., (C) 
Alma Mills, Hyde, Cheshire. 
The Geigy Co. Ltd., (C) 
Rhodes, Middleton, Manchester. 
Grauer & Weil Ltd., (C P T) 
3/4 Hardwick Street. London, E.C.1. 
Hackbridge & Hewittic Electric Co. Ltd., (P) 
Hersham, Walton-on-Thames, Surrey. 
The Hockley Chemical Co. Ltd., (C P T) 
Hockley Hill, Birmingham 18. 
Horwitch Smith & Co. Ltd., (P) 
Pensnett, Staffs. 
Ionic Plating Co. Ltd., (P) 
Grove Street, Birmingham 18. 
Kestner Evaporator & Engineering Co. Ltd., (C) 
5 Grosvenor Gardens, London, S.W.1. 
Omnium Engineering Ltd., (Agents for Riedel & Co.) (P 
15/17 Eldon Street, London, E.C.2. 
The Pyrene Co. Ltd., (C) 
Great West Road, Brentford, Middlesex. 
Roto-Finish Ltd., (C T) 
39 Park Street, London, W.1. 
Silvercrown Ltd.. (C P T) 
178 Goswell Road, London, E.C.1. 
Stedall & Co. Ltd., (C) 
164 High Holborn, London, W.C.1. 
Sturtevant Engineering Co. Ltd., (C) 
Southern House, Cannon Street, London, E.C.4. 
Sunbeam Anti-Corrosives Ltd., (C) 
Central Avenue, West Molesey, Surrey. 
Verichrome Plating Co. Ltd., (P) 
Wallows Lane, Walsall, Staffs. 
Howard Wall Ltd. (C P T) 
25/37 Hackney Road, London, E.2. 
Westinghouse Brake & Signal Co. Ltd., (P) 
82 York Way, King’s Cross, London, N.1. 
Wilkes Chemical Co. Ltd., (C) 
Eyre Street, Birmingham. 


(Cc Cleaning, P = Plating, and T Tumbling) 


FIRE-RESISTANT HYDRAULIC FLUIDS 


Esso Petroleum Co. Ltd., 

36 Queen Anne's Gate, London, $.W.1. 
Fletcher Miller Ltd., 

Alma Mills, Hyde, Cheshire. 
Mobil Oil Co. Ltd., 

Caxton House, Westminster, London, S.W.1. 
The Power Petroleum Co. Ltd., 

76/86 Strand, London, W.C.2. 
Edgar Vaughan & Co. Ltd., 

Legge Street, Birmingham. 4. 
Shell-Mex and B.P. Ltd., 

Shell-Mex House, Strand, London W.C.2. 
Wakefield-Dick Industrial Oils Ltd., 

Castrol House, Marylebone Road, London, N.W.1. 
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MODEL 215E 


@ ABSOLUTE ACCURACY 


@ STRENGTH 


MODEL 500 


MODEL 450 


pressure die-casting machines 


and 
life-time quality die-castings 
| CONSULT 


WM. COULTHARD & CO. LTD. DURRANHILL, CARLISLE - sis 
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CONTROLLED 
DIE CASTING 


BY ELECTRONIC 









ON SCHULTZ @eeee#?se 
AND PRECISION MACHINES 














VINCENT ENGINEERING CO. LTD 





9 WOODSIDE PLACE, GLASGOW, C.3- ee Telephone: DOUGLAS 5102 
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Complicated — 
but no 
complications! 





We supply pressure die-castings for 
almost any product you care to name. 
Some are simple, many are highly 
complex. Whatever their shape or 
size we produce them accurately, 
economically in any quantity and on 
time ! What's more our die-castings 
are so cleanly finished that practically 
no machining is required. Our new 
plant, rapidly nearing completion, 
will be the most up-to-date in Europe. 


Consult our product design service 
about your components. 


Metal Castings Ltd. | 


} 
j 








PRESSURE DIE CASTING SPECIALISTS IN 
ALUMINIUM, ZINC AND MAGNESIUM ALLOYS 


P.O. Box 15, Worcester 
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STREBOR—First to supply 
Die-Castings for the 
now famous Bridges Drill 





Another job successfully carried out by Strebor 


‘ SPRME BE BOR 


\ | 
FULL DESIGN & TOOL MAKING }6=« A ae oe 
FACILITIES AVAILABLE 


| STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS 
| RADCLIFFE, LANCS. Phone : RADcliffe 2661 (3 lines) Telex No. 66-305 
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BRITISH 






Sole Selling Agents 
in United Kingdom 
Wickman Limited 








machines die-cast 
more for your money 


H.P.M. machines are the profitable answer to modern 
die-casting demands. They produce cleaner 

castings, to closer dimensional tolerances, and 
produce them faster. Quality and density are better, 
and flash is negligible. 





The H.P.M. and Castmaster ranges, built under 
licence by Cravens, cover capacities from 
100 to 2,000 tons. 


it by 


IG UR: Ls. Wiles 1, 4h 1p): 





OF SHEFFIELD - ENGLAND 


Telephone: Sheffield 49301 (6 lines) Telegrams: Cravens, Sheffield 9 
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HARPER CASTINGS for our 
melting pots are highly successful | 
say E. M. B. CO. LTD. makers of 


me t(omertiateteasertuebtete. 


- 


The melting pots for the E.M.B. No. 14 Die Caster are 
made from Harper Meehanite Castings chosen by E.M.B. 
because (1) They withstand thermal and mechanical shock. 


You are invited to send for (2) Have good machining qualities. (3) Are dimensionally 





Harper’s latest illustrated accurate and of uniform quality (4) Give vastly improved 
brochure of Castings in life. 

grey iron, spheroidal Since they changed to Harper Meehanite Castings E.M.B. 
graphite and Mechanite have had no trouble with their furnace pots on machines 


(Regd. trade mark); metal injecting metal between 8 and 25 shots per minute ... 
pressings, machining, 


enamelling and sub- ‘These remarkable figures would not be possible without 
assembly work. On Lloyd’s Harper Meehanite Castings,” say the makers. 
list for S.G. Iron Castings. 


Also makers of the famous Beatrice Oil 
Heaters and Harper Housewares. 


JOHN HARPER & CO. LTD - WILLENHALL - STAFFS 








| Phone: WILLENHALL 124 (5 lines) FOUNDED 1790 
| LONDON, Phone: ABBey 5906/7, MANCHESTER, Phone: BLAckfriars 0295 
| POOLE FOUNDRY LTD. Phone: Poole 212 wih 
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Capacities: 





Machine 





Zinc lbs... 





Alum Ibs. 


6 10 





23 





13 





Max. die 


8i 16 
93 














Platen stroke 





10 























45 6 






































Telephone 


E.M.B. No. 10 Automatic Diecaster 





€1i million Diecasters 


That’s a lot of diecasters! 
Surprised ? So were we! 


But you'd be more surprised 
at the variety of samples we've 
successfully diecast with them. 


It means that we have a wide ex- 
perience in pressure diecasting 
to help solve your problems. 


To give you a lead, send us a 
sample or drawing for pro- 
duction times. 


There’s no obligation ! 


E.M.B. Co. Ltd. “esc” 


West Bromwich 1171 
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aluminium allous 
for quality 





Ta eee 


i 


eeccagenar 
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Spectrograph at Kings Norton Works 


Our up-to-date Chemical Laboratory and 
Spectrographic Department ensures that our 
customers receive aluminium alloy ingots of the 
highest standards of quality. Supptied fully 
released to Air Ministry, Admiralty and War 
Office specifications where required. Write for 
our reference book of Aluminium Alloy Ingots 
below. 




















Bundled Ingots Despatch 


Casting Alloys Wrought Alloys 
Master Alloys Magnesium Alloys 
Granulated Aluminium Powder 


me ere CR Rta Meee fe 
FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 30 Vie 


Telephone: KINge Norton 4231(8 lines) 
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In 37 countries — 


over 300 companies 


choose TRI U LZ 


pressure diecasting machines 


Cold Chamber and Hot Chamber 
Oil-hydraulic models 120 to 2,200 tons 
Water-hydraulic models 30 to 2,200 tons 


@See “Survey on Diecasting” for details 


Represented in the United Kingdom by :— 


ALEXANDER CARDEW LIMITED 
2,3 & 5, STUDIO PLACE, KINNERTON STREET, 
KNIGHTSBRIDGE, LONDON, S.W.1 

Telephone: BELGRAVIA 3785/6/7 
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MODEL “OG 45, HORIZONTAL COLD CHAMBER 
| | CLOSING POWER 450t 


1 


EE 






Automatic self-contained oleodynamic 
machines for the diecasting of aluminium 
or alloy coppers, with horizontal 

cold chamber or vertical 

witn warm chamber, under vacuum. 
Models with an injection 

capacity from 2000 to 18.000 gr 

of aluminium and a closing power 

of 150 - 300 - 450 - 600 - 800 - 1000 tons. 
Synchronized automatic cycle with radial 
lifting control on schedule. 

(Original) Vickers oleodynamic unities 
“Siemens” electrical equipments. 


Construction of hydro-oleodynamic presses 
ROVETTA BALDO 


(formerly Rovetta Antonio) 


Via |. Pindemonte, 1 Brescia/ Italy 





MODEL “OG 15, , . 
neni 740)\R0-\ a a 
COLD CHAMBER CLOSING POWFR 150 t 
































Part of the large installation of 
Wild-Barfield low pressure die 
casting furnaces at Burton Latimer 
(Courtesy Alumasc Ltd.) 


LOW PRESSURE 
ALUMINIUM DIE CASTING FURNAGES 


(Mains Frequency Induction Heated) 






Simple to service Over 30 furnaces supplied 


NAN 





No elements to burn out to one well-known American 


No channels to clean Motor Manufacturer and 


No metal contamination currently used for 


Accurate production of Aluminium 


temperature control engine castings 






ELECTRIC 
Ba ReELD FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES ‘ 
*Developed in conjunction with Alumasc Ltd. and specially designed for their low 


pressure die casting process. 


WILD- —— se FURNACES LIMITED 
ELECFURN WORKS ERSI Y WATFORD BY-PASS - WATFORD -: HERTS - TELEPHONE: WATFORD 26091 


WB,IIT 
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IDRA 


DIH-CASTING MACHINES 





“7 (ear) 





IDRA Die-Casting Machines are quickly and simply set up. The robust construction 
withstands any injection shock loads. Two to three injection positions with hydraulic 
height adjustments are available. Hot and cold chamber machines with 100 to 1,000 tons 
locking force. Radial core pullers can be fitted to the fixed and movable platen, and their 
movements can be sequence controlled. The core pullers are programme controlled by 


punched metal cards so that the desired sequence can easily be selected. 


KIMBELL MACHINE TOOLS LI 


— 


Post this coupon 
to Kimbell Machine 


Tools Ltd., | Name 
Renee pes 
S.W.8 ED. 
| Ene an ae ay an aE NUNES 
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Q fornula for SAFETY 














\ ~_ 7 Wi, 








For SAFETY in Pressure Die Casting Machines 


use only 


‘HOUGHTO - SAFE 


Fire-resistant Hydraulic Fluid 


FOR DIE LUBRICANTS AND/OR DIE SLICK THAT 
WILL ASSIST IN PREVENTING CASTINGS FROM 
STICKING, MOULD BUILD-UP, GAS DEVELOPMENT 
AND ‘HOT SPOTS’, send to: 





Edgar 
An informative booklet on 
Houghto - Safe together du 
SS iscsi oe ¢ co itt LEGGE STREET, BIRMINGHAM4 
ubricants and Die 5] 
Slick, to meet all pressure 
die casting requirements, Works and depots at: Birmingham, Manchester, Liverpool, London (Southall), 
is available on request... Bristo!, Glasgow. 
on your business heading 
please. @ In association with the Houghton group of companies all over the world- 
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FOR DEBURRING * 
MICROINCH FINISHING) + 


DESCALING 


- GRINDING «+ 
RUST-INHIBITING °* 


BURNISHING 
WORK-HARDENING 





has the right 
barrel finishing 


equipment 
for you! 


Thirteen great 


applications. 


ALMCO’'S ** ADVANCED 

DESIGN”’ SERIES 

models in this series! These machines featy 
a wide range of variable speeds (infinite from 6 to 30 rpz 
making possible economical deburring and firishing of the grea 
variety of parts. 
and rugged construction to stand up under all types of punish 


* POLISHING * FORMING Rup 





Each unit has Almco’s exclusive design featuy 








Pioneered by Almco for processing large 
and intricate parts. Custom designed 
fixtures hold parts securely, 


part-on-part impingement 


abrasive action to reach all surfaces, 


cavities, slots, etc. Barrels 


matic forward and reverse controls. 


| 
| 
| 
| 
| 
| 
‘“ FIXTURE” TYPE BARRELS | 
| 
| 
l 
| 


prevent 
and _ = allow ; 
machines? 
have auto- 
cost-saving answer. 





MULTI-COMPART- 
MENT BARRELS 
Do you have these deburring and finishing 
problems—wide variety of parts or small 
quantity runs where fixtures would be too 
costly? Lack of floor space for several 
An Almco_ custom-designed 
multi-compartment barrel may give you a 
Automatic 
and reverse. Any combination of com- 
partments and doors. 





| SUB-O-MATIC 
| AUTOMATED SYSTEMS 
Almco’s exclusive submerged unit is 4 
| automatic, ‘“‘assembly line” system 
micro-precision deburring and finishing 
| small parts in quantity. Saves labos! 
speeds up processing and flow of hg 
| production parts. One man can ope 
this equipment and handle as many as 
| barrel loads per 16-hour day.  Slas 
compound expense to minimum, Th 
| submerged systems can also be obtain 
| in non-automated, straight line systems 


forward 


= os 














CUSTOM-DESIGNED 
BARRELS 

Almco designs and manufactures 
special barrels of all types for problems 
where standard equipment cannot be 
effectively used. These range from 
the smallest type to the largest fixture 
barrel such as the 60 in. diameter by 
60 in. length barrel shown above. 
Special large diameter barrels with 
double flat or triple flat doors are also 
available to accommodate extra large 
parts and to allow abrasive media to 
flow freely over the outer periphery of 
the part. Your special problems may 
be solved with one of Almco’s custom- 
designed barrels. 


YOUR SAMPLE 
PARTS PROCESSED 
without obligation in 
modern Almco _ test 
labs. Simply send 
parts direct to Hitchin, 
Herts. Enclose speci- 
fications desired. Com- 
plete free report in- 
cludes recommendation 


upersheen BURY MEAD WORKS 





SMALLER MACHINES 
Twin barrel machines manufactured » 
Almco are the standard of the indus 
for processing small lots of parts and 
companies with large lots of small par 
Also ideal for sample processing, bar 
finishing research and development wo" 
These units are Almco engineered to 
highest specification standards and inclu 
operational and safety features found 
larger Almco machines. 


Model DBOIA 





Almco deburring and finishing machines are ruggedly 
constructed to perform on a round-the-clock bis’s. They 
incorporate the best engineering design required in the 
industry—your assurance of versatility and economical 
processing of work parts. Optional equipment includes 
material handling devices and systems, automatic forward 
and reverse, double or triple flat doors, single and dua 
timer controls for automatic delay starting and stopping, 
perforated drain doors for flushing and rinsing unloading 
devices, etc. Also a full and complete line of Alme 
Supersheen barrel finishing compounds and media of al 
types made especially for use with Almco precision barre 
finishing equipment. 








HITCHIN - HERI 
Telephone: Hitchin 3669 


Sea 





HOLLAND (Rotterdam) 
Tecnimetal Societe Anonyme 


N.V. Technische Handelsonderneming ‘‘Carborundum-Aloxite”’ 
SWEDEN (Stockholm) Trumlingsaktiebo! aget 


SOUTH AFRICA (Johannesburg) Barry Colne & Co. (Pry.) Ltd. 
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AUSTRALIA & NEW ZEALAND (Melbourne) Hardie Trading: 


° BELGIUM & LU XEMBURG (Bruxtll 
SWITZERLAND (St. Gallen) L.. Kellenberger& 
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Cast 
with 


Precision 














x Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


%* Castings of the highest quality in the 
desired quantities at the right time. / 






Rootes Five Speed Gearbox 
Casings. Gravity Die Castings 
: : in Magnesium Alloy. 
* The greatest technical experience Weights 18 Ib. and 25 Ib. 
augmented by quality control By courtesy of 
of production. Commer Cars Limited. 





STERLING METALS LTD 


PHONE NUNEATON 4221 STERMET 


PEGO TRADE Mane 
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Wigley Aluminium alloy 
INGOTS 





MAKE THE BEST DIECASTINGS © 


WIGLEY ALUMINIUM LIMITED 


Horsley Woodhouse | 
Derbyshire | 
Telephone: HORSLEY 591/'2 














a - $< 
Always use 


Foseco 


Diecasting fluxes 
and 
Die dressings 


FOUNDRY SERVICES LIMITED 


Drayton Manor - Tamworth 
Staffordshire 


Telephone : Tamworth 1000 Telegrams : Kupost, Tamworth 


*Registered Trade Mark 
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Vehicle manufacturers now reduce 


WEIGHT AND COSTS ee 


So ad 






ane Se Ns 


ge 


with 
LARGER PRESSURE DIE CASTINGS 


Our new range of Pressure Die Casting 
machines up to 1,200 tons can produce 
precision castings in quantity up to a 
maximum area of 265 sq. in. with weights 


of 110 Ib. in zinc or 44 Ib. in aluminium West Yorkshire Foundries Ltd 


alloy. The reduced machining costs and 


ago | SAYNER LANE, LEEDS 10 ee 
better weight ratios are readily appre- Phone: Lzeds 29466 “Phone: MAYfair 8561. 


ciated by vehicle manufacturers .. . 


would they not interest you also ? CAST WELL AND TRUE 
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AT LAST 
THE ALLOY GRAVITY AUTO-DIECASTER 








THE GRAVITY AUTO-CASTER MAJOR, £194 
% Semi-Automatic 
% Completely Freeing the Hands 
% Pneumatically Operated 
% Electrically Timed 
% Reduces Fatigue 
% Doubles Production 


Send for full information FRINGEVISION LTD. 
ELCOT LANE 
MARLBOROUGH, WILTS. 
Telephone: 657/8 


16 mm. Silent Film available on loan 
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WE 
CANNOT 
FORECAST 
THE 
FUTURE — 


BUT 
’« 
| 





——— 


FOR CASTINGS OF THE FUTURE 


Judged by the exacting quality and dimensional re- 
quirements we continue to satisfy in aluminium alloy 


gravity die-castings for a wide variety of Industries. 
It is a perfectly safe prediction that whatever you 
may call for in the future will be met with equal 
precision and satisfaction. 








Phone: GREat Barr 17945 6 
PERRY BARR METAL CO. LTD., GREAT BARR, BIRMINGHAM 22A 
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The advantages of 
magnesium alloys 
for manufacturers... 


Magnesium is two-thirds the weight of 
aluminium, is easier and faster to 
machine than other non-ferrous metals, 
has a high strength-to-weight ratio 

and gives longer die life. 


Wag LcSUUAM 
edley 
pre > SSUES 


clie canting 





The advantages of pressure diecasting 
at STONE-FRY 


We can offer you technical co-operation at 
the design stage (where economies begin) 
together with unlimited production capacity. 


SEND FOR OUR TECHNICAL BULLETIN 
STONE-FRY MAGNESIUM LTD 


Prince George’s Road, London, S.W.19. 
Telephone: MiTcham 2041 (6 lines) 
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* Pressure 
Diiecasting 


ZINC AND ALUMINIUM 
ALLOYS TO 
B.S. SPECIFICATIONS 








JOHN 


IRELAND 


(WOLVERHAMPTON) LTD. 


f=. ST. WOLVERHAMPTON 
TEL.: 2210 


STERLING 
DIE SLICK 


(made in Europe by arrangement with 
G. W. Smith & Sons Inc. U.S.A., 
the originators of DIE SLICK) 





The Lubricant for 
ZINC 
ALUMINIUM 
MAGNESIUM 
and 
BRASS 
Pressure Die Casters 


Obtainable only from: 


W.J. HOOKER LTD 


239a FINCHLEY ROAD, LONDON, N.W: 
TELEPHONE: SWISS COTTAGE 3281-2-34 
THE ENGINEERS’ DIGEST 
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It is natural to think of a burner head as being made from a high-temperature 
alloy. These heads for the burner rings of a gas cooker are aluminium alloy pressure 


die castings. Compared with other possible methods of manufacture the cost is 
fractional, and in service they seem to last indefinitely. Sparklets die castings by... 


THE BRITISH OXYGEN COMPANY LTD - SPARKLETS WORKS - TOTTENHAM - LONDON, N.17 . Tel: TOTTENHAM 0881 
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die casting- JJ =~» « 


castings machined or polished 


. + 
machinin Moises 
ae 
G We have adequate facilities in our 


plant for finishing all our own 


plating and «=~ »= 


and aluminium. 


polishing = ALL OPERATIONS WITHIN OUR WORK 


IMMEDIATE CAPACITY AVAILABLE 








for further details write to:- 


HILL PRECISION DIE CASTINGS LIMITED 
CATESWELL ROAD HALL GREEN BIRMINGHAM 11 
Telephone: ACOcks Green 0691 














ie Castings.--:: 





Carlton D1 








PRESSURE & GRAVITY 


Non Ferrous Die Castings 
in 
ALUMINIUM - BRASS - AL-BRONZE 
AND ZINC BASE ALLOY 


CARLTON DIE CASTINGS LTD. 


STOCK STREET, PAISLEY 
Phone : PAISLEY 6871 
LONDON OFFICE : 122 CLEVELAND STREET, LONDON, W.1 TEL: EUSTON 4818 


——— 
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DECI 

















Standard 


for all Zinc 


M . 
Die Casting Wicd deltas 


Alloys 


British Standard 1004 (Zinc Alloys 
for Die Casting) was based on 
the established practice of the 
Imperial Smelting Corporation in 
the production of Mazak. 





SEND FOR YOUR COPY OF THE MAZAK MANUAL ( 
Jroveesa Queirive 





A PRODUCT OF 
( Puree pueiiine ) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED LONDON W.1 
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EDNALL LANE 


BROMSGROVE Worcs. 
Telephone 2987 & 3576 








RELIABILITY FROM START TO FINISH 


We have supplied high quality 
castings to clients of nationel 
repute for over 20 years 





RA WLINGS manufacturing company limited 


106-108 BEDFORD Menke, OF 2M BAA, £2 BD OH, Siw. 1% 
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NORT, 
GP. 104, 
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“Qnly 2,000 ops and done for. 
You must be cracked...” 






“4,000 ops and still 
going strong—- 


(It's all that lubrication with a 
FOLIAC Colloidal Graphite Dispersion)?*® 


Foliac Colloidal Graphite supersedes the traditional 
methods of die lubrication. It not only eliminates 
metal-to-metal contact, but protects the surfaces of the 
dies from corrosion, cracking and burning. It provides a 
tough, self-lubricating film over the entire die surface that 
reduces friction and improves metal flow. The result is a 
consistently well finished product from a die that lasts twice 
as long—or longer. Why not ask our representative to call 
to discuss specific problems and advise on applications. 


XO) 9:4 OME COLLOIDAL GRAPHITE DISPERSIONS 


GRAPHITE 
PRODUCTS ONE OF THE MORGAN CRUCIBLE GROUP OF COMPANIES 
LIMITED 
NORTHFIELDS - WANDSWORTH PARK - LONDON - S.W.18 TELEPHONE: VANdyke 6422 


GP. 104/334 
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ars 


aa 


“NC 
ALLoy 
’ Cop 
PEp BASE A Luoy 





OF HIGHEST PURITY 





J 
35 


METALS LTD 





eaAt (Fa) Platt zinc, copper base and lead alloys, 


ENFIELD MIDDLESEX HOWARD 3351 


M are chosen not only for their high purity 
and consistent quality but also for their 
keen prices and strictest adherence to the 
most meticulous specifications. 












DID YOU KNOW 
that we specialise in 
HARD CHROMIUM 
on piston rods ? 


Note carefully these Special Features 
of our Service 





xx Special Centreless Polishing 
Techniques for Preparation 
and Finishing of Rods. 

* Controlled Deposits from 
.0002”—.0015”. 

* Any Length from 1”—10’. 
%* Full Co-operation with Customers’ 
Production. 

%* Quality Work at Competitive Prices. 
Can you afford NOT to see samples of 
our Work? (if necessary our very high 
Finish is prepared from ordinary Selected 
Drawn Stock). Why not write or tele- 
phone today ? 


ATLAS PLATING WORKS LTD 


Avenue Road, Acton, London, W.3 
Telephone : ACOrn 1102-3-4 
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FOR ALLOYS 


Famous since 1869 





MANUFACTURERS OF 


—a 











ALLOYS: 
| suppers of: ila | 
eae uminium 
_ Titaniam 
ILMEN Columbium 


MAGNETITE Chromium 
CHROME ORE) Manganese 
MANGANESE ORE | Molybdenum 
Silicon 
__| Zirconium 
Boron 


and all Minerals 











Your enquiries welcomed 
BLACKWELLS METALLURGICAL WORKS LTD. 
THERMETAL HOUSE, GARSTON, LIVERPOOL. ‘Phone: Garston 980 


—7_ 
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UMITED. 


is Specified by many 
Progressive Diecasters 
for High Quality and 
Fast Production 


We have an unrivalled experience 
in the Design and Manufacture 
of Pressure Dies for all Metals 





Send for our Toolmaking Brochure ! 


FOX & OFFORD LTD. (Te!: AST X 3214) 
ALMA ST. ASTON BIRMINGHAM 6 











TIPTONE DIELUBES for 


REG® TRADE MARKS 


The combined skills of the Die Designer and 
Production Manager, allied with considerations 


as to the shape and size of the article and the Pp R & 4% Ss U R . 
machine available, produce conditions which 
& GRAVITY 


vary from one establishment to another. The fe 
choice of lubricant need not be hazardous, for we : 

have specialised in this field and can give youa 
personal service that will, if 
necessary, produce a lubricant 
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=// 
iS 
nw 
~ 
x 
a 


/ Twin Jet Extension Spray Gun 





exclusively for you. By utilising our 
services you can remove some of the 
variables which may be giving you cause 


for concern, for JOSEPH BATSON & Co. Lrtp. 








TIPTONE DIELUBES ARE TAILORMADE TO SUIT ViPrors Soo. virren 


TELEPHONE: TIP 2284-5 





DECEMBER, 1960 Volume 21, No. 12 


165 



















CASTINGS LIMITED 


makers of Malleable Casting; 
for famous firms 


SPEEDING PRODUCTION 
OF LLOYDS & CO., NEW 
“LEDA” GANG MOWERS 




















2 Lloyds & Co. (Letchworth) Ltd. write: ‘* The fact 

¢ that we are now able to commence production of 
7 <= our new‘ Leda’ Gang Mowers is largely due to the 

© assistance and co-operation we have received from 
you during the development of these machines.” 
We are proud of this testimonial to the service we 
offer all our customers. 
Our two foundries produce jobbing and repetition 
Malleable Castings up to 70 Ib. in weight. Of 
especial interest are our Blackheart castings, which 
remain tough and ductile at sub-zero temperatures, 
our Pearlitic castings, of exceptional strength and 
toughness; and our Weldable Malleable castings, 
which can be combined into composite fabrications 
with other materials. Write for full particulars 
today. 


CASTINGS LIMITED 


FOUNDED 1835 
SELBORNE ST., WALSALL, STAFFS, Tel: Walsall 3118-9 


and at LICHFIELD ROAD, BROWNHILLS, STAFFS. 
Tel : Brownhills 2318 
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MAGNESIUM 


That pressure die castings 

can be lighter without loss of 
strength, thinner without 

loss of dimensional stability, 
has been amply proved by 
Dictaphone Company Ltd. 
They chose magnesium alloys 
for all the castings in their 
Time-Master dictating machine. 
In their experience magnesium 
was not only better for the job; 
it was competitive in final cost 
with all other metals. 


Magnesium Elektron Limited pioneered 

the use of magnesium in Great Britain. 

They can offer their considerable 

research and development facilities, 

and their vast knowledge of 

practical magnesium, to all designers, 
nufacturers and pressure die casters 


Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street St. James’s SW1 Trafalgar /646 
Magnesium Elektron, Inc., New York 20, USA 
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DIECASTING 
ECONOMIES 
BEGIN 
HERE... 


For the production of pressure or gravity diecastings in any size or quantity, 12 a wide 
range of non-ferrous alloys, Fry’s offer a complete service from design and prototype to 
the finished article. 

By calling in the diecaster at the design stage, the ultimate cost of a diecast product 
can often be substantially reduced. 

Fry’s four works offer you almost unlimited production capacity and are situated to 
give you prompt service in every respect. 





For a summary of the possibilities of 


pressure and gravity diecasting, send for our The people with the facilities, 


Vachotas! Guttatios. capacity and achievements. 


FIR Y|S. 


FRY’S DIECASTINGS LTD., Prince George’s Road, London, S.W.19 
Telephone : MITcham 2041 (6 lines) 
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A World Review of DESIGN & PRODUCTION — RESEARCH & DEVELOPMENT 
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The Formation of Dislocations by Spark Discharges 


By B. SestAK and S. LiBovicky 


CHANGES in the surface layer of metals after electro- From Czechoslovak Journal of Physics, 

erosion machining have been studied by various investi- Vol. 10, No. 10, 1960, 

gators, using polycrystalline materials and heavy current pp. 759-764, 774a-774c, 7 illustrations. 
discharges of the high intensities normally employed in 

industrial plant. In all these investigations, it has been dislocations visible by anodic etching in a 50% solution 
assumed that the changes produced are mainly due to the of chromium trioxide. 

high temperature involved and to a high temperature The results of this investigation show that the action 
gradient in the vicinity of the erosion trace; in no case, of the spark discharge is to form on the surface of the 
however, has the thickness of the surface layer on which crystal an erosion trace which has the appearance of a 
plastic deformation takes place by  electro-erosion shallow crater with a highly pure surface, as the result of 
machining been accurately determined. In this connec- rapid solidification of the melted metal. Slip lines are 
tion, the authors have found that, when spark-cutting also apparent on the surface. In the vicinity of the 
metal crystals, dislocations attaining a depth of about crater, the metal is slightly oxidized, while droplets of 
0:15 mm are formed along the section. As a result, it is sprayed metal were observed at a considerable distance 
considered that, in the case of spark-cutting, the largest from the crater itself. The hardness inside the crater 
portion of the crystal area changed by the discharge is and in its vicinity was 20° higher than that of the 
affected by plastic deformation, while other changes, original crystal. The dimensions of the craters formed 
eg., chemical changes, are limited to the thin surface as a result of discharges of different intensity are given in 
layer. It has also been observed by the authors that the Table I, while Fig. 1 shows a crater formed in the (001) 
arrangement of dislocations depends on the crystallo- plane on the surface of a crystal after a spark discharge 
graphic orientation of the surface of the section, and on in air, using an 8 uF condenser and a voltage of 240 V. 
the plane on which observations are made. 

With a view to providing a more accurate explanation 
of these observations, the investigation described in this aia re 
paper is concerned with the formation of dislocations Capacitance Voltage eter Crate 
under simpler conditions in the vicinity of craters pro- [LF] ‘ 
duced by a single spark discharge between a copper point 4 430 630 
and the surface of the metal crystal. Dislocations on the ; ye oe 
surface of these single crystals were made visible by anodic 5 
etching, making it possible to study more accurately the 
structural changes incurred in crystals by spark dis- After etching, the points of intersection of the 
charges and to explain them on the basis of microphysical dislocations and the surface were found to be pits, 
concepts of the mechanism of plastic deformation. densely arranged on the surface of the crater and in its 

In this investigation, the single crystals used were vicinity, as indicated in Fig. 2. which shows the crater in 
made of a high-purity iron alloy containing 4:2°% Fig. 1 in the (110) plane after etching. Progressive 
silicon. Specimens cut from the crystal were annealed grinding in the direction of the axis of the crater does not 
at a temperature of 1000 C for 20 hr in a hydrogen cause the arrangement of these etched pits to vary 
atmosphere, the carbon content finally stabilizing at considerably, their distribution, mainly in rows, being 
0:003°%. Individual spark discharges were used to characteristic for different crystallographic orientations of 
produce craters on the electrolytically polished surfaces the surface. Only on the surface of unpolished specimens 
of specimens, parallel to the (001) and (110) planes. do additional rows of shallow pits appear (Fig. 3), and 
Between the specimen (the anode) and the copper-wire these disappear after slight polishing. 
cathode of 0-2 mm diameter, a condenser, with a The area in which dislocations are formed is clearly 
capacitance of from 0:5 to 8 uF at voltages between 140 visible after etching because, on the boundary of the 
and 430 V, i.e., the same values as those used in electro- area, the density of these dislocations decreases suddenly 
erosion machining, was discharged. After microscopic to that in the undistributed part of the crystal. In this 
examination of the craters produced, the specimens were area, the etched pits are arranged in short rows. while in 
then aged for 6 hr at 200 C. some places these rows are composed of longer curved or 

The spatial arrangement of dislocations was studied linear sections, which appear to be continuous. The 
by observing the surface of the specimen and the surfaces density of the dislocations decreases in the direction of 
of sections parallel and perpendicular to the surface by the edges of the deformed area and suddenly declines at 
Means of an optical microscope, after rendering the the end. 


TABLeE I: DIMENSIONS OF CRATERS FORMED IN AIR 








(] 


























DECEMBER, 196C Volume 21, No. 12 


E.D 7 





Fig. 1. (above) Crater formed in the (001) plane on the 
surface of a crystal after a spark discharge in air. 
( < 60) 


Fig.2. (centre) The crater in Fig. 1 in the (110) plane 





after etching. ( x 60) 


Fig. 3. (right) Ramified rows of shallow pits on the un- 
polished surface of a specimen in the (110) plane. 


(« 1100) 


In the (001) planes perpendicular to the axis of the 
crater, a four-fold symmetry of arrangement of the 
dislocations is apparent, and is specially characterized by 
two zones which are perpendicular to one another, with 
a lower density of pits in the [110] and [110] directions. 
Near the boundaries of the zones curved lines are visible, 
and these seem to be formed by short rows of pits in the 
({110] and [110] or [100] and [010] directions. In areas 
where the density of the pits permitted observation with 
an optical microscope, short rows of pits on the (001) 
planes were visible, approximately along the [110] and 
[110] directions. These short rows form long, more or 
less direct, broken lines approximately in these directions, 
the highest density of pits being in the vicinity of the 
[100] and [010] directions. 

The arrangement of the dislocations around the 
craters on the (110) plane is in principle the same as in the 
preceding case. Here, short rows of pits are mainly in 
the [111] and [111] directions and are grouped in a 
system of parallel lines in the same directions, the 
average length of these straight lines being from 2 to 4 
microns. From Fig. 2 it can be seen that there is a 
two-fold symmetry and a higher density of dislocations 
along the [110] and [001] directions. 

Similar investigations were made into the arrange- 
ment of dislocations in sections perpendicular to the 
surface of the craters, the sections being parallel to the 
(100) and (110) planes. Here again, the pits were found 
to be arranged in short rows which occasionally formed 
longer continuous lines. In sections parallel to the (100) 
and (001) planes, these lines differed only very slightly 
from straight lines, but did not retain outstanding 
crystallographic directions. 

From the results of these investigations, it is clear 
that, as a result of a spark discharge under these 
particular conditions, part of the crystal melts and is 
removed, and that dislocations occur in a certain area of 
the crystal around the crater produced. It is assumed 
that these dislocations originate from thermal stresses 
caused by the removal of a high amount of heat produced 
by the very rapid discharge, this heat being partly 
consumed in the evaporation of the metal and partly 
conducted away into the crystal. The field of stress is of 
short duration and is symmetrical around the axis of the 
crater. The dislocations are formed at a_ higher 
temperature. 
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The short rows of pits observed belong to groups of 
dislocation loops which result on slip planes by nuclea- 
tion, owing to the stress involved. If it is assumed that 


these groups have Burgers vectors 4a <111>, then on 
the < 110 > planes some of the etched pits belong to 
edge dislocations only, while on the ~ 100 \ planes they 
do not. It is known* that edge dislocations in a-iron 
move only in their slip plane, so that slip lines or bands 
formed on edge dislocations are rectilinear, and this 
coincides with the authors’ observations on the (110) 
planes. On the other hand, screw dislocations can 
deviate from the plane of the original loop and can move 
in one of the three slip planes of the zone determined by 
the corresponding Burgers vector. The curved slip 
bands mainly observed on the (100) planes during the 
present investigation are formed in this way. 

The arrangement of slip bands and the positions and 
densities of dislocation loops in the deformed area 
correspond to the course of shear-stress components on 
the slip planes in the direction of the corresponding 
Burgers vectors. The majority of dislocation loops, 
mainly near the surface, were found to lie on the (110) and 
(110) planes. The shear stresses in the (101), (101). 
(011), and (O11) planes were, in general, lower, the 
maximum values occurring along the [110] and [110] 
directions, where slip zones with a low dislocation 
density were observed. 

In the case of a spark discharge on the (110) plane, 
the highest stresses resulted in the slip planes (101), 
(011), (101), and (O11) in the direction of the Burgers 
vectors, which lie in the (110) plane of observation, along 
directions containing angles of 45 deg. with the Burgers 
vectors, i.e., in bands along the [001] and [110] directions. 
It therefore follows that the etched pits should mainly 
belong to edge dislocations, and this was found to be 
true, as the slip lines and short rows of pits were 
rectilinear and ran in the [111] and [111] directions. In 
addition, the density of the pits was highest along the 
[001] and [110] directions, where the slip lines of different 
directions intersect. 

The authors’ observations coincide with those of 
Low and Guard*, who have studied dislocations 
nucleated by static bending. However, the present 
investigation has also established the presence of many 
dislocation loops which are not arranged in slip bands, 
but which merely form groups etched like short rows of 

Concluded on page 203 





*J. R. Low and R. W. Guarb: Acta Met., No. 7, 1959 
page 171. 
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Post-Ares Currents in Circuit-Breakers 


THE only means by which information can be obtained 
as to the nature of the phenomena which take place in an 
arc in the neighbourhood of the passage of the current 
through zero is by direct recording of the post-arc 
current. When such investigations are conducted 
methodically, they must obviously contribute to the 
advancement of the technique of circuit-breaker design 
and testing. It is therefore surprising that the investiga- 
tion of the phenomena which occur in a circuit-breaker 
in the neighbourhood of the passage of the current 
through zero should have made such slow progress. 
This is, however, readily explained by the difficulties 
encountered in making such measurements. Thus, the 
measuring equipment must be able to carry currents of 
the order of several tens of thousands of amperes without 
introducing undesired impedances into the circuit and 
without disturbing the conditions of operation. Also, 
the equipment must be capable of recording currents 
of a few amperes with an extremely small time-constant, 
yet must be uninfluenced by external electrostatic or 
magnetic fields. 

As the measuring equipment employed for this 
purpose has already been described, it is sufficient to 
emphasise that many precautions must be taken and that 
lengthy and laborious adjustment is necessary if results 
that are worthy of confidence are to be obtained. 

The principle of measurement consists of connecting 
a non-inductive shunt in series with the circuit-breaker, 
the voltage appearing across this shunt being amplified 
by a crest-removal amplifier and then recorded on a 
cathode-ray oscillograph. The measuring shunt must be 
located in the immediate vicinity of the circuit-breaker, 
in order to reduce the effect of the stray capacities as far 
as possible. It must possess a very low inductance and, 
under all conditions, !ts time-constant must be negligible 
in comparison with the duration of the post-are current. 

It is essential for the amplifier to be fitted with a 
crest-removal device of a very small time-constant 
(less than one microsecond). It must also be fed from a 
highly stabilized power supply, introduce negligible 
phase distortion, and possess a constant amplification 
over the entire range of natural frequencies normally 
encountered during tests. Ali possible precautions 
must be taken to minimize the inevitable zero drift 
inherent in this type of amplifier. The circuit-breaker, 
amplifier, and voltage-measuring circuits must be 
connected to a common earth in order to eliminate 
circulating currents, the shunt and measuring circuits 
being efficiently screened to eliminate stray inductance 
and capacitance, and leakage resistance. It should be 
pointed out that even the smallest extraneous phenomenon 
arising before amplification will become extremely 
troublesome after it has been amplified by up to 2000 
times. 


Measurement of the Magnitude of Post-Arc 
Current 


When the same circuit is broken several times under 
identical conditions (by the same circuit-breaker), it has 
been observed that the values of the post-are current, 
and hence those of the residual resistance, vary greatly 
from one test to another. In this connection, two 
consecutive tests were made on a compressed-air circuit- 
breaker rated at 1200 MVA at 17-5 kV, used to interrupt 
DECEMBER, 
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By J. L. BLASE 


From ACEC Review, Belgium, 
No. 3, 1960, 
pp. 18-27, 21 illustrations. 


a three-phase current of 34-6 kA at 10 kV, i.e., a power 
of 600 MVA, these tests being made with the shunt 
connected in series with the second phase to be inter- 
rupted. When post-arc resistance was plotted as a 
function of time from the oscillograms recorded during 
these tests, a wide range of variation was obtained in the 
results. 

It should therefore be borne in mind that it is 
necessary to make numerous tests, the results of which 
should be subjected to statistical analysis before any 
attempt is made to draw conclusions regarding the 
influence of post-are current on the behaviour of a 
circuit-breaker. 

In view of the wide variations just mentioned, the 
question arises as to whether the post-arc recordings 
made on the first and second phases to be interrupted 
lead to analogous results. Oscillograms were therefore 
recorded of breaks made by the same circuit-breaker 
under identical conditions. Based on these oscillograms, 
curves of post-are resistance as a function of time for a 
break of 41-6 kA at 10 kV, i.e., a power of 720 MVA, on 
both the first and second poles were plotted (Fig. 1). 
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Fig. 1. Post-arc resistance as a function of time, with (1) the 
first pole interrupted, and (2) the second pole interrupted. 


It will be seen from Fig. 1 that the last phase to be 
interrupted is subjected to by far the greatest stress. 
This phenomenon becomes more marked as the rapidity 
with which the circuit-breaker operates increases, owing 
to the fact that the duration of the arc is proportionately 
longer on the last phase to be interrupted. 


Interpretation of the Phenomenon of Arc 


Restriking 

Two different theories have been proposed to explain 
the restriking of the arc, one by Slepian, the other by 
Cassie. The so-called “electrical” theory of Slepian 
explains restriking by the formation by an electric field 
of an avalanche of electrons which develops into an 
electrical discharge. This theory does not presuppose 
the existence of an appreciable post-are current and is not, 
as is sometimes supposed, generally applicable. In fact, 
it applies only to special cases, such as restriking by the 
voltage surge which arises when low inductive currents 
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are interrupted, as is generally the case where compressed- 
air circuit-breakers are concerned. According to this 
theory, the arc would not restrike if the dielectric 
strength of the gap did not fall below the value corres- 
ponding to the applied voltage for a sufficiently long time 


to permit the development of a discharge. This time 
interval, which may be less than one microsecond when 
the applied voltage is greatly in excess of the dielectric 
strength, can rise to several microseconds when the 
difference is only small. 





POTENTIAL GRADIENT 


TIME 


Fig.-2. Recovery potential gradient as a function of time, 
starting from the instant at which the current passes through 
zero. 


The theory of Cassie differs from the above in that it 
presupposes the existence of a post-arc current, restriking 
of the arc being due to an upset of the energy balance, 
with the energy fed into the gap greater than that 
withdrawn. This theory is therefore known as the 
“energy” theory. Cassie has examined both possibilities 
and has drawn up a qualitative curve of the largest 
voltage which does not cause breakdown against the 
time per unit length of gap (Fig. 2). Examination of this 
curve shows that, immediately following the extinction of 
the arc, the dielectric regeneration must be limited, first 
by the energy balance in the gap and then by its dielectric 
strength (shaded curve). 

In the opinion of the author, experience indicates 
that the theory of Cassie is the correct one, and that, in 
the vast majority of cases where the arc restrikes 
immediately after the current has passed through zero, 
this is due to the post-arc current. Only a small number 
of cases of arc restriking of an exceptional nature and 
which arise rather a long time after the passage of the 
current through zero are not due to the post-arc current. 

It is also interesting to note that tests on a circuit- 
breaker with a magnetic blow-out have established that it 
shows a post-arc current of medium amplitude and rather 
short duration arising after breaking. This current 
disappears and then reappears, its amplitude rising to a 
point where the energy balance is upset and the arc 
restrikes. 


Influence of the Circuit-Breaker Type on Post- 
Arc Current 


Tests have been carried out on compressed-air 
circuit-breakers, and the results, confirming those 
obtained by Cassie and Mason, show that post-arc 
current appears more rapidly with decreasing arc- 
column pressure. During tests made on compressed-air 
circuit-breakers with purely axial blast, in which the 
pressure gradient is comparatively low, the appearance 
of a large post-arc current of rather long duration 
has been observed when relatively low currents are broken. 
The amplitude of the post-arc current and, more expecially, 
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its duration increase with increasing values of current 
interrupted. 

Curves of the statistical average values of residual 
(post-arc) resistance as a function of time, based on 
oscillogram recordings, for different magnitudes of 
current interrupted by an air circuit-breaker are 
given in Fig. 3. Results such as these permit an approxi- 
mate predetermination of the maximum _ breaking 
capacity of the circuit-breaker and enable most adjust- 
ments to be made without the necessity for the majority 
of tests which involve a risk of damaging the unit. 

On the other hand, in the case of axial- and transverse- 
blast types of circuit-breakers, which have a_ larger 
arc-column pressure gradient, the post-arc current, which 
is of high initial amplitude and long duration, does not 
make its appearance until the maximum breaking 
capacity is approached. In this case, the appearance of 
the post-arc current seems to afford an indication that 
the maximum breaking capacity is being approached. 
Examination of post-arc currents of typical compressed- 
air circuit-breakers of this type shows that they very 
closely follow the fundamental (and the high-frequency 
harmonics) of the recovery voltage. 

The form of the post-arc current thus provides at 
least qualitative information about a sort of hysteresis 
possessed by the gap immediately after the arc is 
extinguished. Cassie calls this the internal time-constant 
of the post-are gap. 

Irrespective of the type of unit under test (transverse 
or axial blast, or a combination of the two), it is observed 
that the post-arc current always appears immediately 
after the interruption of low currents. The amplitude 
and duration of this current usually pass through a 
maximum in the critical zone and then decrease with 
increasing values of current interrupted. 
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Fig.3. Post-arc resistance as a function of time for one pole of 

an air circuit-breaker (second pole to be interrupted), with 


three-phase breaks at approximately 10 kV r.m.s. and different 
r.m.s. values of symmetrical components of current. 


From the point of view of breaking capacity, it would 
appear to be possible to define a criterion based on the 
relative values of the initial conductance of the post-arc 
gap and the time-constant of the post-arc resistance. The 
numerous tests which have been made to date appear to 
establish that the means of arc extinction incorporated in 
circuit-breakers are more than adequate and that they 
may be simplified, with a consequent reduction in 
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mechanical stresses, but without reducing the maximum 
breaking capacity of the circuit-breaker when all other 
conditions remain unaltered. 

It has been observed that the internal time-constant 
of the post-arc gap of certain types of circuit-breaker 
(the transverse-blast type, for instance) is small, being 
comparable with those of compressed-air circuit- 
breakers, with the post-arc current closely following the 
oscillation of the high-frequency (8000 to 12,000 cps) 
recovery voltage. On the other hand, the internal time- 
constants of other types of circuit-breakers, such as 
the axial-blast type, are large, the post-arc current 
following an approximately exponential curve and not the 
undulations of the voltage recovery wave at relatively low 
frequencies (3250 to 4500 cps). 

Post-arc current also appears at comparatively low 
values of the current interrupted by circuit-breakers with 
a magnetic blow-out. The amplitude of the post-arc 
current is, on the whole, larger, but tends to a limit as 
the amplitude of the current interrupted increases. The 
internal time-constant of the gap is large. Curves of 
post-arc current in circuit-breakers with a magnetic 
blow-out comprise two portions having very different 
time constants. The first portion exhibits a very rapid 
fall, which is probably due to the intense cooling of the 
gap by the insulating walls of the breaking chamber. 
The second portion, which falls very much more slowly, 
must, in the main, be due to loss of heat from the gap by 
conduction. 

Influence of Circuit on Post-Arc Current 

When the speed of voltage recovery is varied by 
altering the parameters of the circuit, it is noted that, 
irrespective of the type of circuit-breaker, all increases in 
voltage-recovery speed (even that due to the superposition 
of harmonics on the fundamental recovery wave) result 
ina considerable increase in the amplitude of the post-arc 
current. If the initial post-arc resistance is measured, it 
is found that this value decreases slightly, whilst the 
amplitude of the post-arc current increases to a consider- 
able extent. 

This important finding explains the fact that an 
increase in the natural frequency of the circuit does not 
affect the breaking capacity of a circuit-breaker in which 
all the conditions exist to favour the establishment of a 
post-arc current after interruption of currents in excess 
of a certain value. It also explains the fact that the 
recovery voltage ends up by becoming aperiodic after the 
natural frequency has reached a certain value. 

If it is assumed, as a first approximation, that the 
post-arc resistance remains constant for several micro- 
seconds after the current passes through zero, the circuit 
will be as shown in Fig. 4, becoming aperiodic as soon 
as the resistance R nmfL. The critical resistance 
Re = x f L thus increases in proportion to the natural 
frequency of the circuit. When the post-arc resistance is 
many times higher than the critical value, the recovery 
voltage wave is only very slightly damped. 

As the natural frequency increases, the critical 
resistance will also increase; the post-are resistance, 
which decreases slightly, will approach the critical value 
more and more closely and will then fall below this 
value; the influence of the post-are resistance on the 
recovery wave will become more and more pronounced, 
and the recovery voltage may even become aperiodic. 

Fig. 5 shows the influence of the relative values of the 
Post-arc and critical resistances on the shape of the 
Voltage-recovery wave (neglecting damping of the various 
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Fig. 4. Equivalent circuit, assuming that post-arc resistance 
remains constant for several microseconds after the current 
passes through zero. 
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circuits). It will be seen that the initial slope of the 


recovery voltage is greatly influenced by the initial value 
of the post-arc resistance. As this latter decreases 
slightly with an increase in frequency, its damping action 
increases with increasing natural frequency of the 
circuit; the initial stress in the gap therefore remains 
moderate, which explains the small influence that an 
increase in natural frequency has on circuit-breakers in 
which all the conditions favouring the formation of a 
post-arc current are present. 

It should, however, be remarked that, according to 
the author’s hypothesis, the post-arc resistance remains 
constant for a certain time after the current has passed 
through zero. This resistance does, in fact, vary more or 
less rapidly with time, so that both its initial value and its 
time variation play their part. 

It has also been observed that the circuit-breaker is 
able to withstand large post-arc currents when the 
voltage across the gap recovers slowly. This explains 
why circuit-breakers whose gaps are shunted by low 
resistances are able to withstand very large post-arc 
currents without the arc restriking. Their maximum 
breaking capacity is also proportionately larger. It is 
therefore of interest to shunt the gaps of compressed-air 
circuit-breakers with very low. resistances, always 


provided that this does not result in a disproportionate 
complication of the auxiliary breaking system, which is 
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Fig. 6. Typical circuits used for indirect testing, (a) with a 
spark-gap £, and (b) with a buffer resistance R 
A alternator. Tr power-circuit transformer. 
Te voltage-source transformer. Dg auxiliary circuit-breaker. 
De circuit-breaker under test. E spark gap. 
R buffer resistance. 


then called upon to interrupt a larger value of residual 
current. 


Effects of Post-Arc Current 


If tests on the effects of post-arc current on separate 
breaking elements are to give valid results, the breaking 
element must be tested at that fraction of the transient 
recovery voltage to which it is subjected in service. The 
voltage distribution is upset during testing by the residual 
resistance of the post-arc gap, unless care has been taken 
to shunt the breaking elements with impedances which 
are sufficiently low so that, under all conditions, the 
voltage across each element can no longer be affected by 
the residual resistance. Tests on separate elements 
cannot therefore give valid results, unless the dynamic 
voltage distribution between the elements is known. 

In the light of tests made by the author, in conjunction 
with those made by Cassie and Mason, it is no exaggera- 
tion to say that, in the neighbourhood of its maximum 
breaking capacity, the post-arc current peak of a breaking 
element may attain about 10A at an applied voltage of 
35 kV r.m.s. Under these conditions, the basic residual 
resistance will be 35,000 , 2/10 — 5000 ohms. 

The value of the residual resistance may, however, 
vary greatly from one element to another which is 
apparently operating under identical conditions. If a 
uniform dynamic voltage distribution is to be ensured 
to within 10°%, shunting resistances no larger than 20°% 
of the value of the post-arc resistance (i.e., < 1000 ohms) 
will have to be employed. Such resistances are not 
normally incorporated in circuit-breakers whose elements 
are tested separately. 

If sufficient power were available for testing multi- 
element circuit-breakers, so that their elements could be 
considered as “separate”, it would be of interest to 
check the post-are currents of the various elements, even 
in view of the possible disparity, and to measure the 
voltage distribution between elements in the course of a 
series of tests made near the maximum breaking capacity. 
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Fig. 6 shows a simplified version of two typical 
circuits employed for indirect testing with an auxiliary 
source of voltage (so-called ** synthetic ” tests). The ares 
are extinguished in the two circuit-breakers when the 
current passes through zero, and the power source js 
thus isolated from the circuit-breaker De under test to 
which the oscillatory recovery voltage is applied by the 
transformer 7,. If a spark-gap E is employed (Fig. 6a), 
the voltage will be applied when it breaks down, whilst, 
if a resistance R is preferred (Fig. 6b), this voltage will be 
applied without delay. 

The use of a spark-gap presents a major disadvantage 
which is totally unconnected with the post-are current, 
i.e., the necessity for adjusting its breakdown voltage toa 
comparatively high value, which must be large enough to 
prevent unwanted breakdown by the erratic variations 
of the are voltages of circuit-breakers Da and D-, which 
fix the voltage applied to the gap. 

In view of the relative values of the arc voltages and 
the rated voltages of the units under test, the spark-gap 
will have to be set to a value such that the recovery 
voltage will only be applied to circuit-breaker Dy, after 
approximately one-quarter of a cycle of oscillation of 
this voltage, the dielectric being able to de-ionize during 
this time without restraint. As can be seen, the stumbling 
block of all synthetic methods of testing which employ 
spark-gaps for the application of the recovery voltage is 
the necessity of applying the voltage at the exact instant 
that the current passes through zero. 

When the voltage is applied by means of a buffer 
resistance R (Fig. 6b) of low value, this will have to carry 
a current of anything up to several hundreds of amperes 
continuously. This current will divide unequally 
between the two auxiliary circuit-breakers and will tend 
to advance the extinction of the arc of the unit under 
test as, when the current is prematurely interrupted by 
the auxiliary circuit-breakers, the secondary voltage of 
transformer 7, rises rapidly, thus increasing the current 
flowing in the resistance R and circuit-breaker D, under 
test. As this current is in phase with the voltage, it will 
be easily broken by the unit under test, even when the 
maximum breaking capacity (for a direct test) is exceeded. 

If, on the other hand, a large value of -R is used in 
order to eliminate the above disadvantages, the voltage 
which reappears on the circuit-breaker will not be correct, 
owing to the influence of the residual conductivity of the 
post-arc gap. This is explained as follows: 

When the current passes through zero, the secondary 
of transformer 7; feeds a circuit comprising the resistance 
R in series with the post-arc resistance of the circuit- 
breaker under test. The recovery voltage will divide 
between these two resistances in proportion to their 
values, with the result that the larger is the post-arc 
conductivity, the smaller will be the stress on the gap 
under test. This stress will only increase at the same rate 
as the rate of increase of the residual resistance, i.e., at 
the rate of de-ionization. 

In order to correct this situation, the impedance of 
the voltage source at the frequency of the recovery 
voltage (this impedance including resistance R) would 
have to be low, compared with the value of the residual 
resistance at the moment that the arcs are extinguished. 
This would call for such costly equipment that the whole 
advantage of synthetic testing would be lost. 

The above facts lead to the conclusion that methods 
of indirect testing do not appear to be capable of providing 
an economic solution to the problems of test-station 
design. 
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A New Pulse-Code Remote-Control System 


For the operation and supervision of installations 
engaged in generating and distributing electricity from 
a central control point, sometimes situated a long way 
from the station being controlled, many remote-control 
systems, utilizing selectors and relays, have been de- 
veloped. However, selectors and relays, with their 
moving contacts, are sensitive to dust and to chemically 
aggressive atmospheres. Moreover, their operating rate 
is restricted to between about 10 and 20 actions per 
second. Consequently, they take several seconds to 
transmit a command or signal. For an “all-round 
enquiry’ for example, where a reply signal is required 
from every controlled element, the time required becomes 
of the order of minutes. 

The conditions stipulated for remote-control in- 
stallations are becoming increasingly severe. On account 
of the growth in the demand for electricity and the 
importance of absolute continuity in the supply of 
power, networks are becoming more complex and more 
extensive. It is therefore increasingly important for 
the responsible authorities to be kept closely informed 
regarding the state of their networks, and for them to 
be able to intervene rapidly and safely at any of the focal 
points in a distribution system. Often, remote-control 
systems are combined with direct-acting local systems in 
the control centres, so that the commands imparted 
by the remote-control system must also be executed 
instantaneously. 

For the remote control of switchgear installations, 
hydro-electric generating plants, and rectifier stations, 
or for operating extensive conveyor systems, a very high 
rate of response to commands is normally stipulated, 
together with a minimum need of attention and absolute 
reliability. The selector systems previously employed 
can no longer fulfil the strict conditions laid down now- 
adays. 

As part of the development programme for the 
Brown Boveri electronic system, a new remote-control 
system has been developed which, with its speed of 
transmission, freedom from maintenance, and facilities 
for extension, is eminently suitable for use in all spheres 
of generation, distribution, and utilization of electricity 
for the remote control of any installation, from the 
smallest to the largest. 

The new remote-control system is a pulse-code 
system incorporating digital electronic functional units. 
The circuits function without contacts throughout, 
except for the input and output of commands and reply 
signals for connection to the operating and executive 
elements. The electronic functional units in every 
case comprise a combination of basic digital circuits, 
such as counting stages, stores, and comparison elements, 
the principal feature of which is that they operate with 
a standardized set of pulses. 

Owing to the very much greater switching speed of 
electronic circuits compared with selectors and relays, 
the time taken to transmit a command has been reduced 
from several seconds to a mere fraction of a second. 
The total bandwidth occupied in the A.F. band is, 
however, small and amounts to not more than 360 cps. 
The extremely high reliability of transmission arises 
out of the following four factors, i.e., (1) the use of a 
three-point frequency-shift system for extremely reliable 
transmission of the pulse messages; (2) the return of the 
pulse message to the originating station as a check on 
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the code signal; (3) the use of a pilot code to perform 
the functions of occupation, execution, and acknow- 
ledgment; and (4) the adoption of a principle of re- 
peated attempts at transmission, to overcome the effect 
of severe interference of brief duration. 

The exclusive use of semiconductors and other 
high-grade components, together with a compact 
arrangement of the sub-units, assures a degree of 
reliability unattainable with equipment employing relays 
or electronic tubes. Comprehensive monitoring systems 
give a continuous picture of the state of the installation, 
simplifying the duties of operation by personnel who 
are not specially trained, and easing maintenance. 

The use of a system of “building blocks” with printed 
circuits and standardized sub-assemblies, tiers, and 
groups of tiers, apart from rationalizing manufacture, 
and simplifying testing and stockkeeping, also provides 
facilities for extension of an installation on site. 

Remote-control installations can be extended in 
three stages, i.e., (1) they can start as a small installation 
for up to 32 double commands (e.g., on-off, open-close, 
etc.) and reply signals; (2) they can be increased to a 
medium installation for up to 240 double commands 
and signals; and (3) for special duties, they can be 
extended to handle up to 900 double commands and 
signals. 

The introduction of a command or signal into the 
remote-control system sets off a whole chain of logical 
actions, details of which follow. 


Input of Information and Coding 

The pulse-code remote-control system operates with 
a fixed pulse rate, given by a central timing element. 
The timer of the subordinate station is continuously 
synchronized from the control centre, so that the switching 
operations in the two stations are controlled by pulses 
bearing a precisely defined and invariable time relation- 
ship with one another. Commands or signals entering 
from outside must be inserted into this rigid pulse system. 
It is possible for several commands to occur simulta- 
neously or, on receipt of a command, for the remote- 
centrol system to transmit or receive an item of in- 
formation which arrived earlier. Consequently, the 
commands are keyed in via intermediate relays in a 
storage chain, which consists of storage and coding 
elements, allocated to the commands or signals, subse- 
quently referred to solely as information. The storage 
chain is periodically scanned by a check pulse to check 
its state. If there is no information stored in the chain, 
the check pulse proceeds from the first store to the last, 
being newly shaped in each unit. However, if one of 
the stores in the chain is occupied by information, the 
check pulse resets this unit, being held up itself and 
destroyed. On being reset, the particular store emits 
a pulse at a special output, which is conveyed by 4 
wires of a multiple line comprising 8, 12, or 16 wires, 
according to the extent of the installation, to the holding 
register. This comprises 8, 12, or 16 bi-stable circuits, 
of which 4 are simultaneously triggered by the pulse 
coming in via the multiple line, Le., they are in the 


175 





occupied state, in parallel. Thus, the information 
contained in the store is transferred to the holding 
register. As soon as the latter is occupied, it closes the 
gate between the pulse originator and the store (Fig. 1). 
The check pulses are held up and blocked until the 
information in the register has been processed and 
transmitted, whereupon new information may enter the 
register. In Fig. 1, store No. 4 is shown occupied through 
the input relay Ry. A check pulse coming from the 
transmitter G through the storage chain scans store 
No. 4 and resets it to its initial position. Thus, a code- 
signal allocated to J; is stored in the holding register 
via the multiple line. 
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Fig. 1. Block diagram showing the input and coding of informa- 
tion (command or signal). 

1, to 1, = items of information to be handled, 

R, to R, = input relays. M, to M, = stores. 

Ss multiple line (8, 12, or 16). H holding registers. 

G = check-pulse transmitter. T = gate circuit. 

The commands and signals arrive at the storage 
chain at arbitrary times, so that there is always a pos- 
sibility of information arriving at the same time as a 
check pulse. The introduction of chance information 
into a rigid pulse system automatically leads to the 
fundamental problem of coincidence. In this border-line 
case, two pulses of completely different meaning can 
cancel one another out, which would be equivalent to a 
loss of information. Despite the high scanning speed, 
this problem is completely solved in the storage chain. 
By appropriate choice of the information pulses and 
check pulses, the former are always given priority, i.e., 
should the two coincide, it is possible for only the check 
pulse to vanish, but not the information pulse. The 
transit time of the check pulse is less than | microsecond 
per store. 

Owing to this extremely high scanning rate, it is 
possible, at special request, to design the remote-control 
system in such a manner that the commands and signals 
are transmitted according to the order in which they 
arrive. If their number approaches 1000, this. still 
leaves a resolving power of only a few milliseconds; in 
other words, if 2 of the 1000 commands occur at such 
an interval, their order of appearance can still be deter- 
mined. The interval between successive switching 
operations in power installations, when one action leads 
to another, amounts to a multiple of this resolving 
power. It is consequently quite feasible to transmit the 
desired switching operation in the proper order. 

As mentioned above, the “occupation” of each 
store every time the check pulse passes produces a 
definite combination of bi-stable states in the holding 
register, in that always 4 out of a possible 8, 12, or 
16 spaces in the register are occupied. Thus, a parallel 
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code is produced, which corresponds unambiguously 
to the commands or signals keyed into the input units, 
The number of items of information which can be 
obtained by this code is represented by the combination 
nCm, Where n is the number of available spaces and 
m the number of spaces occupied at any one time. 
Thus, with m = 4 and n 8, the number of possible 
combinations is 70; with m = 4 anda 12, the number 
of possible combinations is 495, and, with m — 4 and 
n= 16, the number is 1820. Although the maximum 
number of possible combinations is obtained when 
m tn, thereby yielding optimum utilization of the 
code, it has been found that the extent of the circuit 
increases only slightly with the value of #, since the 
circuits which process the whole pulse code are the same 
for all commands. With increasing values of m, how- 
ever, the outlay for the circuitry for each command 
increases linearly with the number of commands. 
Allowing for the number of commands most frequently 
stipulated, and having regard to certain manufacturing 
requirements, m was assigned a value of 4. 


Parallel-Series Conversion 


The information converted in the input units and 
now stored in the holding register is characterized by 
a number of concurrent electrical states. On account 
of the general shortage of bandwidth common through- 
out tele-operations, the simultaneous transmission of all 
states of the holding register is inconvenient. Conse- 
quently, from the triggered register, a pulse sequence is 
obtained at a frequency given by the timing element. 
This process, known as parallel-series conversion, is 
performed by reading out the register stepwise, not 
cancelling its content by scanning, but keeping it stored 
until the information has been correctly received at the 
opposite station. Scanning is performed by a comparison 
circuit and shift register, as indicated in Fig. 2, in which 
the eighth stage of the shift register S is shown in the 
triggered state and scans the eighth stage of the holding 
register H containing a code pulse, producing the eighth 
digit of the pulse train at the output of the comparison 
circuit V. 
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Fig. 2. Circuit diagram of parallel-series conversion. 
H holding register. V comparison circuit. 

S shift register. |, starting pulse for S 

I, — stepping pulse for S. / staggered pulse train 
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The shift register comprises a succession of bi-stable 
circuits (toggles), the first of which is triggered by a 
starting impulse. At the same time, stepping pulses are 
applied to all stages, the effect being to restore the 
momentarily triggered toggle to its initial state, thereby 
triggering the next. The triggered state is therefore 
propagated in steps from the first to the last toggle in 
the shift register, in the rhythm of the stepping pulses. 
By means of the comparison circuit, each stage of the 
shift register reads out the corresponding stage in the 
holding register. At the output of the comparison 
circuit a pulse appears each time a triggered shift- 
register stage encounters a triggered stage in the holding 
register. Thus, the information contained in the holding 
register is converted into a succession of four pulses at 
intervals determined by the emptying time of the shift 
register, their spacing in time corresponding to their 
relative positions in the holding register. The pulse 
train so gained is transferred directly to the transmitter, 
which sends it to the opposite station. 


Pilot Code and Transmission 


Obviously, the information cannot be transmitted 
without some kind of prior notice to the receiving 
station. It is therefore necessary for the start of the 
incoming pulse train to be clearly detected and the 
transmitting part of the receiving station blocked. 
At the same time, the elements receiving the code signal 
and testing it have to be set in action. This is normally 
performed by a starting pulse preceding the actual 
information. However, an isolated pulse of this kind 
can be produced far too easily by disturbances along the 
route, which might cause the operating elements to 
function unnecessarily. To overcome this difficulty, 
the Brown Boveri pulse-code remote-control system 
employs a pilot code, instead of the single starting 
pulse. This pilot code controls all the auxiliary processes 
needed for transmission and execution of the various 
commands and signals, and comprises three of four 
possible pulses. The first function of the pilot code is 
to occupy the opposite station. By extension to a wider 
choice of code combinations, it is possible to control 
several subordinate stations from a single control centre. 
To occupy one of the controlled stations, the latter emits 
a certain code signal (B), as shown in Fig. 3, received 
by all the out-stations, but which only occupies the one 
for which the particular pulse combination is intended. 
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Fig. 3. Three combinations of the pilot code with relation to 
time t, showing (B) occupation, (A) cancellation, and (Q) 
acknowledgment. 
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The execution of the commands imparted or the 
return of the information demanded, after being checked 
as a Safety measure, is effected by a definite combination 
of the pilot code (A). To rule out the possibility of a 
disturbance creating the impression of one of the 
individual combinations and leading to an undesired 
operation, the executive command is transmitted twice 
in succession and is carried out only when it has twice 
been received correctly. 

The third function of the pilot code is acknow- 
ledgment of the executed commands or information (Q). 
This signal is emitted by the controlled station and 
releases the installation for the receipt of further 
information. 

The information is transmitted by a system known 
as three-point frequency shift. The total bandwidth 
occupied amounts to up to 360 cps, depending on the 
speed of transmission. With this bandwidth, a total 
transmission time of about 300 milliseconds is obtained. 
The principle of this method is that the frequency of 
an oscillator is shifted abruptly (i.e., as pulses) from its 
steady-state value fo to a higher or lower value 
(fo + Af=fi, or fo Af = fz). For transmission of 
the pilot code the downward shift to f2 is used, and for 
the coded commands the upward shift to fi. 

Owing to the continuous availability of a signal, it is 
possible to superimpose a synchronizing criterion, whose 
task is to keep the timers of the controlled stations in 
step with that of the control centre. The steady-state 
frequency allows the transmission link to be continually 
monitored, even when no information is being transmitted. 


Series-Parallel Conversion 

At the receiving station, the incoming pulse message 
is first stored until the information contained can be 
passed on. For this purpose, the succession of pulses 
is converted into a series of simultaneous but positionally 
spaced pulses. This process is the reverse of the parallel- 
series conversion taking place at the transmitting end, 
but is likewise performed by a shift register and a holding 
register, the incoming pulse train being applied to a 
comparison circuit, as indicated in Fig. 4, in which the 
eighth stage of the shift register S is shown in the triggered 
state and keys the eighth digit of the coded information 
signal into the eighth holding register H via the com- 
parison circuit V. 

From the pilot-code signal preceding the actual 
information, the occupying pulse is obtained, which, 
apart from its other functions, starts the shift register. 
Since the local stepping pulses and the incoming code 
pulses are synchronous, it is possible to compare the 
latter and the individual steps of the shift register. 
Supposing, for instance, that the eighth space of the 
incoming message contains a pulse; this triggers the 
eighth toggle of the holding register with the assistance 
of the eighth stage of the shift register. In this way, 
the succession of pulses in the message is now stored 
side-by-side in the holding register. 


Decoding and Information Output 

The next step is to convey an operative pulse to the 
element for which the information contained in the 
holding register is intended. For this purpose, the 
holding register controls the potentials of 8, 12, or 16 
multiple lines, of which 4 (corresponding to the four 
spaces occupied by the code signal) are conveyed via 
gates to the transistors which actuate the receiving 
element concerned. Normally, the control transistors 
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Fig. 4. Circuit diagram of series parallel conversion. 
H = holding register. V — comparison circuit. 
S = shift register. |, starting pulse of S. 
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incoming coded information. 
end of occupation signal and beginning of coded 
information. 

do not carry any current, for safety reasons, and on 
completion of the checks are briefly made live by the 
executive command imparted by the pilot code, as 
illustrated in Fig. 5, in which the voltages conveyed by 
the multiple lines S from the holding register H to the 
gate G4 prepare the transistor 7; and, as soon as the 
voltage is applied, the relay R4 operates. 
Logic Circuits 

Logic circuits cover generally all circuits which are 
able to handle the information received at their inputs 
according to definite relations incorporated in the 
circuit. In point of fact, apart from the actual trans- 
mission link, the entire remote-control system is com- 
posed of such logic circuits, which, on receipt of an 
item of information, process it until it can be passed on 
to the opposite station—all completely automatically. 
Here, however, only those circuits will be dealt with under 
this heading which help to ensure high reliability of 
operation and transmission of the equipment. 

The first group of circuits supervises the correct 
transmission of the code signals. The pulses arriving 
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Fig. 5. Decoding and output of information. 
H - holding register. S multiple line. 
G~ gatecircuit. T, to T, — switching transistors, 
A — voltage application. R, to R, output relays. 
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at the receiving station and belonging to the information 
message are stored in a holding register, as described 
above. As soon as the first digit of the information 
message arrives, the register is read out at the same 
rhythm as the keying-in process. The pulse train so 
obtained, displaced by one digit relative to the incoming 
code signal, is transmitted to the opposite station and 
checked digit for digit with the code message still stored 
there in the holding register, to ensure that it agrees. 

This check is very effective, because it compares the 
message actually arriving at the receiving station with 
the coded information stored at the transmitting end, 
which has not been subjected to any transmission 
phenomena. The time taken to perform this check js 
short, compared with the duration of a pulse train, 
because the information sent back for checking is 
transmitted simultaneously with the original message, 
except for the brief displacement. 

In the receiving station, the incoming pulses are 
counted by a further check circuit. If correctly trans- 
mitted, they should always be four in number. This 
supplementary check on the code eliminates any pos- 
sibility of faulty transmission, such as might result ifa 
superfluous pulse were to be picked up on the outward 
journey and lost again on the return trip. 

The decoding and output elements connected to the 
holding register at the receiving end are monitored by 
a special circuit. Any faults occurring there, which 
might not be detected by the code check, could lead to 
faulty operation, even though the code message arrived 
correctly. At the moment the command is executed, 
this circuit determines whether only one element has, in 
fact, been operated. A fault in the decoding system 
would be most likely to cause two or more output 
units to operate simultaneously. In such cases, the 
current applied to the output element would be inter- 
rupted in such an extremely short time that the actuating 
relay could not possibly move mechanically. 

The above checks are not only confined to indicating 
outwardly that a fault has occurred along the trans- 
mission link or in the unit itself, but intervene in the 
logical course of the transmission of information. If 
one of these check circuits comes into action, all circuits 
in the transmitting station are restored to their original 
position, as far as the holding registers, and the entire 
transmission process starts again. The repetition does 
not wait for the whole sequence to be completed but 
takes place immediately a fault is detected, e.g., if the 
code comparison proves that one digit does not agree. 
In the event of a persistent fault, the information trans- 
mission is automatically repeated seven times, and then 
an alarm is given. This repeated transmission under 
adverse conditions apreciably increases the signal-to- 
noise ratio, helping to enhance the reliability of the 
system, especially when isolated noise peaks occur. 

Reference should also be made to a special logic 
circuit which ensures that the exchange of information 
is uniformly distributed in both directions. If a number 
of commands and signals are stored in both stations, 
they are transmitted alternately in each direction. A 
special device prevents one station from keeping the 
transmission link to itself until it has passed on all the 
information stored there. This arrangement sometimes 
proves advantageous. If, for instance, an all-round 
enquiry is initiated from the control centre around all 
the subordinate stations, it is still possible to transmit a 
command to one station while the enquiry is in progress. 

(Concluded on page 180) 
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Surface Films on Annealed Stainless Steels 


AccORDING to theory, the bright-annealing of stainless 
steel is a fairly simple matter, the steel merely being 
heated to the annealing temperature in a_ protective 
atmosphere and then cooled in the same atmosphere. It 
is true that bright-annealing is not only desirable, but is 
also necessary in the manufacture of very thin stainless- 
steel strip or foil; otherwise, the foil would have to be 
pickled to remove the oxide scale as a final step, and it 
would be next to impossible to control either thickness or 
surface on foil which is only 0-001 to 0-005 in. thick. 
Though both hydrogen and dissociated ammonia have 
been used successfully as protective atmospheres, the 
latter cannot be used with one or two stainless steels, e.g., 
17-7 PH, containing 0-:09°,, C, 16:0 to 18:04 Cr, 6-7 to 
75°. Ni, and 0-75 to 1:50°,, Al, which may be nitrided by 
this atmosphere. 

When bright-annealing is carried out in hydrogen with 
a dew-point of —25°F or higher, the resulting stainless- 
steel strip has a definite blue appearance, and visual 
inspection is enough to distinguish it from strip which has 
been bright-annealed properly. This observation has led 
to an investigation aimed at learning how the colour 
characteristics of the surface vary as the dew point is 
changed in small increments. In this investigation, use 
was made of a laboratory furnace equipped with a muffle 
and coiler which could accommodate foil of 0-0015 in. 
thickness. The muffle was heated to 1950°F and then 
supplied with a hydrogen atmosphere, the dew-point 
being varied by supplying the hydrogen from two sources, 
ie., normal bottled hydrogen with a dew-point of — 30°F, 
and dried hydrogen with a dew-point of less than — 85°F. 

Tests were carried out with 17—7 PH strip, obtained in 
the cold-reduced condition and representing two heats, 
several feet of strip being annealed between these two 
dew-point limits. Vi:ual examination of these strips 
showed that, with a dew-point of —85°F and — 56°F, the 
strips were bright, while with a dew-point of —46°F, they 
were bright to slightly milky and milky with a dew-point 
of —41°F. With a dew-point of —36°F, the strips had 
a bluish cast, and a more pronounced blue colour with a 
dew-point of — 30°F. 

Differences in colour were easily discernible when two 
different strips were placed side by side under a suitable 
light. However, when the two strips being compared 
were separated by only a few feet, it was difficult to 
determine which was brighter. Since a more sensitive 
method to evaluate these strips was needed, it was 
decided to employ a spectrophotometer. Coupons of 
each of these specimens were then tested, both colour and 
reflectivity being recorded in quantitative values, with 
colour measured by trichromatic coefficients and 
reflectivity by tristimulus values. 

As the dew-point was raised from — 85°F to —-41°F, 
only one change in surface colour was observed, i.e., the 
film became more yellow with the increasing dew-point 
within this range, the hue or purity of the yellow being 
the same for both heats. However, as the dew-point was 
then increased in successive steps to — 36°F and —30°F, 
the surface films changed colour by first adding a small 
amount of red and then greatly increasing in blue. The 
two different heats were similar in their progress towards 
blue, but differed slightly in the amount of displacement 
towards red. 

Earlier, it had been observed that the cold-reduced 
strip from the two heats differed slightly in brightness and 
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surface density. Since these differences existed before 
annealing, it was concluded that, at dew-points above 
—41°F, the surface film became bluer with increasing 
dew-points. However, the final colour also contained 
some red, the amount of red being influenced by the 
surface conditions already present on the strip before the 
anneal. 

Reflectivity tests gave results quite similar to the 
colour tests, the highest reflectivity value being obtained 
on the whitest sample. As the dew-point was increased, 


reflectivity decreased, and Fig. 1 shows that this decrease 
was relatively small for changes in dew-point up to 
—41°F, but that reflectivity dropped considerably in the 
30°F. 


specimens annealed at — 36°F and 
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Fig. 1. The effect of annealing dew-point on reflectivity, as 
measured by a spectrophotometer. 

To correlate these results with commercial practice, 
samples of six production coils of foil were obtained. 
Tests on these samples indicated that their colour 
characteristics were the same as those of the surface films 
developed on the specimens bright-annealed in the 
laboratory. It is therefore concluded that the colour or 
the spectrophotometer test is a rapid, inexpensive, and 
reproducible method of comparing the surface-film 
characteristics of any two bright-annealed coils. 

The question now arose as to what constituents were 
present in these surface films developed by bright- 
annealing and, for that matter, how they differed from 
the constituents present on an acid-pickled surface. To 
find the answer, electron-diffraction studies were made of 
the surface, and, from the electron-diffraction patterns 
of the films from the specimens annealed in the laboratory, 
the constituents were identified as aluminium and 
chromium oxides in different combinations. Though 
differences arising from dew-points were not defined as 
exactly as was possible with the colour tests, it was found 
possible to establish three different groups of specimens 
based on the patterns of their surface films. These are 
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TasBLct I. GROUPING OF BRIGHT-ANNEALED STRIPS 


but there are many sources 








of air or oxygen infiltration, 
Leaks in the gas line between 





Cr.O,; (cubic) or chromium iron oxide 


2 , —— oxide Cr,O; (cubic), chromic oxide 
(hexagonal), aluminium oxide Al,Os; 
as prominent). 


3 Chromic oxide Cr.O, (cubic). 





+ Amorphous-type pattern; not identifiable. 








Group Composition of Surface Film Specimens in the Group 
1 Aluminium oxide Al,O;, and chromic oxide | All specimens of both heats 


annealed at dew-points§ of 
Cr.O, - FeO, or both. — 85 > 


Specimens of both heats annealed 
at a dew-point of — 36°F. 

Specimens of both heats annealed 
at a dew-point of — 30°F. 


Cold-reduced strip of both heats. 


the point where the dew- 
point is measured and actual 
entry into the furnace, leaky 
furnace seals where the strip 
enters and exits, leaky furn- 
ace seals around roller bear- 
ings or other moving parts, 
cracks and weld breaks in 
the mutfle or the bellows 


56, — 46, and — 41°F 

















listed and described in Table I, together with a fourth 
group which describes the pattern obtained on the 
original cold-reduced foil before bright-annealing. 

Judging from the data, a surface film of aluminium 
and chromium oxides was present on the specimen that 
was bright-annealed at the lowest dew-point it was 
possible to achieve. As the dew-point was increased, the 
amount of chromium oxide relative to the amount of 
aluminium oxide increased, until the latter constituent 
could no longer be identified in the surface film (dew- 
point, —30°F). Probably, it was masked out by the 
much larger quantity of chromium oxide. 

When electron-diffraction data were correlated with 
colour data, all specimens which had a yellow colour 
were also placed in Group | of the electron-diffraction 
separation. Groups 2 and 3 include the specimens 
which caused the colour-continuity line to swing around 
towards red and blue. 

The six production coils of foil were also tested by 
electron diffraction, all six being placed in Group 1. 
Thus, the electron-diffraction results agreed with the 
colour tests. 

Some other aspects of these films could also be 
studied by electron diffraction. For instance, one of the 
strips annealed at a dew-point of — 85°F in the laboratory 
was tested immediately in the electron-diffraction 
equipment. Then, after leaving the specimen uncovered 
in a room for several months, it was again tested. The 
two patterns were identical, indicating that the surface 
film produced on 17-7 PH stainless-steel strip by bright- 
annealing did not change when exposed to an interior 
atmosphere. 

Other strips of 17-7 PH stainless steel (representing 
different dew-points) were pickled in nitric-hydrofluoric 
acid, rinsed in water, and dried in air, before taking 
electron-diffraction patterns. As expected, this operation 
changed the surface appearance. Again, the patterns 
indicated combinations of aluminium and chromium 
oxides which were indistinguishable from those of the 
bright-annealed specimens of the first group tested. 
Undoubtedly, pickling removed all surface films but, 
once out of the bath, the stainless steel developed a new 
film. Though this phenomenon has been explored and 
reported many times before, it was of interest to learn 
that the newly formed film was similar to the surface film 
formed during bright-annealing at very low dew-points. 

Bright-annealing 17-7 PH foil in the laboratory has 
made it possible to exercise great care and control of the 
many variables associated with this operation. For this 
reason, it is felt that variations in colour and electron- 
diffraction patterns were truly due to differences in dew- 
point. Furnaces for bright-annealing on a production 
basis are more difficult to control. The dew-point of the 
incoming protective gas can be determined accurately, 
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| joining two muffle tubes, and 
oxides on the surface of the 
entering strip are but a few of them. 

By itself, the definition of dew-point of the hydrogen 
as it enters is not enough to ensure production of highest- 
quality strip. However, this study indicates that the 
surface quality of bright-annealed strip can be measured 
quantitatively by the spectrophotometer, and that strip 
bright-annealed in production is equivalent to strip 
annealed at very low dew-points in the laboratory 
muffle. 


A New Pulse-Code Remote- 
Control System 


(Concluded from page 178) 





Monitoring 

In addition to the check circuits described above, 
the remote-control system contains additional special 
monitoring devices, which are mainly concerned with 
locating any functional disturbances that may occur. 
Owing to the incorporation of these special monitoring 
devices, the installation can be managed and maintained 
by personnel who have not had any special training. 

The first group of these circuits includes such 
facilities as operating an alarm when a fuse blows; 
supervision of the chain sequence, keeping a continuous 
check on the state of the storage chain, and checking 
the seven-fold repetition of an attempt to transmit the 
signal. 

A second monitoring group includes visual indicators 
which provide information regarding the state of im- 
portant parts of the installation. On a printed test 
circuit, which can be plugged into each chassis at a 
point specially provided, it is possible to carry out a 
visual check of up to 20 switching functions. 


Power Supply 


The remote-control system operates at a voltage of 
24 V d.c. The consumption depends on the extent 
of the installation and amounts to about 2-5 A for the 
basic unit. A group of tiers for 20 double commands 
and signals consumes about 1:5 A. This relatively high 
consumption for semiconductor units is due to the 
high transverse currents needed to ensure reliable 
operation by the bi-stable circuits. 

To feed station for 100 double commands and 
signals, a power pack is provided, which may be 
employed as an independent, magnetically regulated 
mains rectifier with a filtered 24-V output, or as a 
charging set for a_ relatively small 24-V_ battery. 
Operation with a buffer battery is recommended because, 
in the event of mains failure, the full capacity and 
reliability of the remote-control unit is assured, without 
the least interruption. 
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A Simple Method of Determining the Thermal 
Conductivity of Solids 


By J. SCHRODER 


UNLIKE many other material properties, thermal con- 
ductivity has been measured on only relatively few 
solid materials. Moreover, the values reported for one 
and the same material often show considerable dis- 
crepancies, sometimes of 50°, or more. These dis- 
crepancies are partly explained by differences in the 
composition, degree of purity, pretreatment, etc. of 
the samples measured. They stem largely, however, 
from the difficulties involved in measuring this property 
reliably and reproducibly. These difficulties may also 
explain why relatively so few solids have been subjected 
to thermal-conductivity measurements, in spite of the 
growing importance of this property for scientific, as 
well as technical, reasons. 

Common to all methods of determining thermal 
conductivity A is measurement of the temperature 
difference AT across a sample of length /, as effected 
conveniently by means of thermocouples, and of the 
quantity of heat Q flowing through the sample in a 
given time ¢. The thermal resistance R is then obtained 
from 


ee © () 
R / tAT 

where A is the cross-section of the sample. The value 
of Q is usually derived from the electric power used for 
the heat supply, but it can also be measured calori- 
metrically. The most accurate values of 2 are obtained 
by measurements in the steady state, to which eq. (1) 
applies. This, however, involves a lengthy measurement, 
since it is necessary to wait until this state is reached, 
and particularly since, to minimize heat losses, the 
sample and the heat source must be shielded and the 
shielding must also be brought to the requisite steady 
temperature. Furthermore, these precautions entail 
the use of rather cumbersome equipment. In many 
methods, too, a good deal of time is spent on preparing 
the sample, so that, all in all, no more than one sample 
a day can be investigated. 

These difficulties have now been overcome by a 
new method which uses simple equipment and makes it 
possible to determine the thermal conductivity of solids 
at room temperature quickly and accurately without 
the need for temperature or quantitative heat measure- 
ments. An incidental advantage of the method is that 
the samples required are not only easy to make, but can 
also be fairly small—a most important requirement 
Where many solids are concerned and one which is 
certainly not met by certain older methods. The same 
method, with some supplementary equipment, can also 
be used for determining values of thermal conductivity 
at temperatures well above and below ambient, i.e., 
between — 200 and + 400 C. 

The basis of the new method is the maintenance of a 
fixed temperature difference between the ends of the 
sample, the temperature of each end being held constant 
by contact with two boiling liquids. What is measured 
is the time in which, in the steady state, a certain quantity 
of heat passes through the sample, this quantity being 
established quite simply by the quantity of liquid made 
0 evaporate at the “cold” end of the sample. 
DECEMBER, 
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From Philips Technical Review, Netherlands, 
Vol. 21, No. 12, 1959/60, 
pp. 357-360, 4 illustrations. 


The principle of the method is illustrated in Fig. 1. 
In the lower vessel A a pure liquid a is brought to the 
boil by means of a heating element W. The vapour 
flows over a silver plate S:, is condensed in a cooler Ki, 
and the condensate returns through an overflow pipe L 
into the vessel. In this way, plate Si 1s very effectively 
kept at a constant temperature (the boiling point Ta of 
the liquid) for, if plate S: drops only slightly below this 
temperature, vapour condenses on the plate and transfers 
to it its heat of condensation, causing the temperature 
of the plate to rise again to Ta. The upper vessel G 
contains another pure liquid g, whose boiling point is, 
say, 10°C lower than that of liquid a. At the bottom 






























































Fig. 1 Schematic arrangement of the equipment used to deter- 
mine the thermal conductivity of solids. 
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of this vessel is another silver plate Se. 
the two plates S$; and S2 is a cylindrical sample P of the 
material under investigation. The heat flowing through 
this sample from S; to S2 brings the liquid g to the boil, 
thereby keeping the temperature of S2 constant at the 


Fitted between 


boiling point T, of liquid g. Between the two silver 
plates there is therefore a constant temperature difference 
Ta — Tg. The vapour from liquid g is condensed in a 
cooler Kz and the condensate is collected in a tube B, 
marked with a millilitre scale. 

As soon as the steady state of heat flow is reached 
(when about 0-1 ml of condensate has collected in tube 
B) the time ¢ taken for a certain liquid volume V, say 
1 ml, to flow into B is determined with a stop-watch. 
If S is the heat of vaporization of the liquid g per unit 
volume, then eq. (1) gives 

ee: oo re 
AR A t(Ta Ty) 
Given the data on the liquids and the dimensions / and 
A of the sample, the value of A can be determined from 
the measured values of V and ¢. 

The method shows a remarkably high degree of 
accuracy, owing to the fact that the effect of heat losses 
between plate S; and the liquid g is kept relatively very 
low. This is done primarily by choosing the dimensions 
of the sample so as to ensure a reasonably large heat 
flow through the sample. For instance, if the substance 
is a poor conductor of heat, the sample taken will be in 
the form of a thin disc. For a better conductor, as- 
suming the same temperature difference, a thicker sample 
will be taken, as an unduly large heat flow would cause 
the liquid g to boil too turbulentely with the risk of 
liquid splashing over into tube B. Furthermore, if the 
appropriate quantity of liquid distils too quickly into 
B, the time measurement is less accurate. The time ¢ 
should preferably be between 100 and 1000 sec, and this 
can be arranged not only by a suitable choice of the 
thermal resistance R of the sample, but also by using 
suitable liquids (fixing the values of S, Ta, and Ty). 

Heat may be lost from the upper vessel, as well as 
from the sample, causing errors in volume V through 
insufficient evaporation or premature condensation. 
These errors can be minimized by enclosing the upper 
vessel G in a vacuum jacket (Dewar flask). 

The method as described enables absolute deter- 
minations of A to be made. If a number of calibrated 
samples are available, 4 can be determined even more 
easily by a comparative measurement. The times f¢ 
found for the calibrated samples are plotted in a diagram 
against the known values of thermal resistance R. 
On the calibration curve thus obtained, it is then possible, 
after measuring the time f, to read off directly the value 
of thermal resistance R for a given sample and, from this 
value, together with the dimensions of the sample, to 
calculate the value of thermal conductivity A. 

It should be noted that, for these relative measure- 
ments, it is not necessary to know the exact values of 
V, Ta, and Ty. This at once eliminates the errors that 
can creep into a calculated value of A if the boiling 
points 7, and 7, differ slightly from the assumed values, 
owing to impurity of the liquids, and if the ends of the 
sample do not attain the exact temperatures Ta and Ty, 
owing to contact resistances to the heat transfer between 
the silver plates and the sample. It should, of course, 
be ensured that these resistances are equal for all meas- 
urements, in order to obtain reproducible results. The 


182 


same applies to the magnitude of the small residual 
heat loss. 

The calibration curve is very closely a straight line 
For each pair of liquids used the calibration line must 
be plotted afresh but, since it is a straight line, it js 
sufficient to measure two standard samples, possibly 
with a third for verification. , 

By this comparative method, a measurement, in 
cluding preparation, lasts no more than 5 to 15 min and 
the error in measurement is +3°% at most. No tem- 
peratures need be measured, and it is not necessary to 
know the exact values of the boiling point and heat of 
vaporization of the liquids used. The liquids need not 
even be pure, provided that the same liquids are used 
for calibration and measurement. The ease and speed 
with which a sample can be measured by this method 
open up the practical possibility of investigating system- 
atically large series of specimens, as, for example, 
mixed crystals of varying composition. 

With regard to the equipment (which will shortly be 
available commercially), various measures are taken 
to ensure that the temperatures of the silver plates 
S; and S»2 will be accurately reproducible. To avoid any 
delayed boiling effect in the liquid g, capillary holes are 
made in the plate S2. To increase the surface area for 
heat transfer, both plates Si and S2 are provided with 
grooves on the side in contact with the vapour and 
liquid respectively. At the other side the plates are 
ground flat to obtain the best possible contact between 
the sample and plates; also, the sample length is thereby 
precisely defined. To reduce contact resistances, a 
heat-transfer fluid is applied between the faces, and the 
plates are held against the sample under considerable 
(and constant) spring pressure. In this way, variations 
in the thermal resistance across the heat-transfer surfaces 
are reduced to such an extent that their effect in all 
measurements remains below the limits of accuracy 
determined by other factors. 

It has already been mentioned that the upper vessel 
G can be enclosed in a Dewar flask to minimize heat 
losses. The sample must also, of course, be provided 
with heat insulation and, for this purpose, a series of 
rings is available to surround the sample. In order to 
carry out thermal-conductivity measurements at temper- 
atures very different from room temperature, both 
vessels and the sample must be surrounded by shields, 
held at the appropriate temperatures by baths in which 
the same liquids as in A and G are kept at the boil. For 
measurements below room temperature, where G and 4 
thus contain liquids that are gaseous at room temperature, 
the vapour from G need not be condensed in a cooler. 
but can be collected and measured in a gas meter. 

As regards the liquids themselves, pairs can be 

found for the whole temperature range from - 200° to 
+400°C having suitable boiling points differing by 5 
to 15°C. If necessary, the same liquid can be used for 
both vessels, and the boiling point in vessel A raised 
slightly by a small and constant increase in pressure. 
controlled by a pressurestat. 

The samples used for both calibration and measure- 
ment are cylindrical in form, ranging from 16 to 18 mm 
in diameter, and from 0-5 to 30 mm in length, depending 
on the thermal conductivity of the material. Samples 0! 
material of high thermal conductivity (pure metals) can 
be made in the form of hollow cylinders, e.g., 10 mm in 
length and with a wall thickness preferably not less 
than 1:5 mm. 
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NMobtux Grease. is a lithium base 
lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250 F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE 


INDUSTRIAL LUBRICANTS 
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British Industrial Developments 


Automatic Electronic Height Control 
for Oxygen Profiling Machines 


It is announced by Hancock & Co. (Engineers) Ltd., 
of Croydon, that their ““Hancoline” oxygen profiling 
machine has now been improved by the incorporation 
of an automatic height-control unit, making operation of 
the machine even simpler and increasing its efficiency, 
compared with machines fitted with the previous manual 
height control. Essentially, the new  height-control 
system comprises a small electronic control unit in a 
sheet-metal case fitted on top of the machine. Attached 
to the unit is a manual remote-control switch-box 
mounted with special clips, so that it can be positioned 
anywhere along the burner bar. The box has one 
switch for each burner, either raising the burner to its 
maximum height or lowering it until it senses the height 
of the plate to be cut. With the switch in the automatic 
position, the burner maintains a constant height above the 
plate during cutting. 





The burner is raised and lowered by a small fractional- 
horsepower motcr connected to a leadscrew in a fully 
enclosed mechanism attached to the vertical slide of the 


machine. Three electric cables run between the moior 
and the control-tox in one plastic sheath, a separate 
co-axial cable passing from the control-box to a circular 
ring round the bottom of the nozzle. The variation in 
capacitance between the ring and the material beneath 
the burner is used to cause the motor to revolve in one 
direction or the other, raising or lowering the burner. 
A small knob for fine adjustment of burner height is 
fitted on top of the electronic control unit, this knob 
serving to bring the nozzle closer or further away from 
the plate. Further adjustment can be obtained by raising 
or lowering the ring in relation to the nozzle itself. This 
is effected by slackening a small Allen screw in the clamp 
and by pushing the ring supporting-rod up or down 
through a Tufnol brush. 

When the switch is in the raise position, the burner 
moves to the top of its stroke and stops in that position, the 
switch overriding the controlling relay. In the automatic 
Position, the burner moves downwards until it senses the 
plate height. It then keeps a constant height above the 
plate and in this position the main slide should be 
adjusted in such a way that the automatic height control is 
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half-way along its stroke, enabling the burner to move in 
either direction, according to whether the plate undulates 
up or down. With the switch in the off position, the 
burner is stationary and can be fixed at any particular 
height. The unit can also be used for bevelling up to 
45 deg., either by angling the whole burner assembly, in 
which case the burner moves up and down in the line of 
cut, or by angling the burner only when the burner moves 
up and down vertically. The probe ring is so made that 
it can be kept approximately parallel to the plate surface 
when the burner is used for bevelling. 


Improved Design of Industrial 
Oil Burner 


A new design of self-proportioning oil burner, 
announced by Premier Oil Burners, of Walsall, Staffs, is 
stated to reduce oil consumption by 15°% and also to 
provide a material increase in the efficiency of furnaces. 
Other advantages of the new design, which has been 
patented, include a constant air/oil ratio, automatic 
self-proportioning through a 5:1 range after initial 
setting, and a constant supply of atomizing air with 
independent control of combustion air. Intended for 
industrial use, the burner, which can be mounted at any 
angle to suit furnace requirements and can be used with 
all grades of oil, can be fitted to steam boilers working on 
the semi-automatic high/low flame principle, the 5 : 1 or 
6: | turn-down ratio meeting most requirements. 

The new oil burner differs from its contemporaries by 
reason of its patented twin vortex cups. In conventional 
burners, the oil does not atomize until it has travelled 
some distance into the furnace, leaving in the vicinity of 
the burner nozzle a relatively cold area, in which full 
combustion does not take place. In this connection. 
it should be noted that, although attempts have been 
made to overcome this disadvantage by projecting a 
stream of air from the side of the furnace opposite to the 
oil-burner nozzle, so as to produce earlier atomization 
and combustion, the results have not been entirely 
successful, the effect being to produce a fierce ball of 
flame in the centre of the furnace, with two 
relatively cool areas at each end of the furnace. 

These problems have been completely overcome in the 
new burner by the provision of the twin vortex cups and 
of a separate chamber for atomizing air, which emerges at 
high velocity around the orifice of the oil nozzle. This 
atomizing air is unaffected by the normal air/oil control 
valves, and consequently remains at a constant pressure, 
irrespective of the position of the air valve. The combus- 
tion air passes through a peripheral port in the air valve, 
which is so arranged that a high swirling motion is 
imparted to the incoming air, and this highly rotating air. 
mixing with the atomized oil at the burner orifice, gives 
perfect conditions for combustion. The oil emerging 
from the oil tube is broken up by air passing across the 
outer edge of the smaller vortex cup from which the oil is 
picked up by atomizing air emerging from the centre 
chamber, and the resulting air/oil mixture is finally 
atomized in the larger vortex cup. This highly atomized 
mixture is then directed by a secondary air nozzle. 
through the burner into the furnace, where combustion 
takes place immediately. 
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Electrical Aids in Industry 


Electric Motors & Controls-1 


Most manufacturers today employ electric 
power through individual drives, which 
permit the right type of motor to be used 
for each machine. The range of motors 
available is very large and the factory 
executive could well be guided in his choice 
by the expert views of the motor manu- 
facturer, the installing engineer or his 
Electricity Board’s engineer. The charac- 
teristics of the main types of motor are 
summarised below. 


Squirrel-cage Motors 

These are the most straightforward and 
simple in design, and are therefore relatively 
cheap and robust in character. They should 
be considered for general duties and in con- 
junction with variable-speed gears or 
couplings for applications requiring variable 
speeds, e.g., for crane drives. 





The squirrel-cage motor is very suitable 
for individual drive of each motion of single- 
purpose machine tools where the motor 
horsepower can be precisely specified. 
It is suitable for driving pumps, fans, lifting 
hoists and woodworking machines. Textile 
machinery represents another field of use. 


Slip-ring Motors 


The chief advantage of the slip-ring motor 

is a very low starting current for a given 

torque, e.g., full-load torque at starting witha 

current about 10”, above full-load current. 

This makes it suitable for applications 

requiring a prolonged starting period with a 
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load of high inertia. It also permits of speed 
variation below synchronous speed, though 
with some loss of efficiency. Typical appli- 
cations include fans, pumps, heavy lathes, 
grinders, boring mills, calendering machines 
and mine hoists. 


Three-phase A.C. Commutator Motors 

The main characteristic of this type is 
variable-speed with uniform and gradual 
acceleration and good efficiency over the 


Data Sheet No. 14 


speed range. Paper manufacture provides 
excellent examples of its use, e.g., in reeling, 
cutting and drying. 





A.C. commutator motors are recommen- 
ded for mechanised bakeries and for cranes 
and hoists where very slow speeds are 
frequently needed. 


Synchronous Motors 


These are constant-speed motors. One 
particular advantage is that they can be 
operated at unity or even at leading power 
factor to correct a system suffering from 
lagging power factor, and perhaps so qualify 
for 2 reduction in the electricity bill. Pump 
and compressor drives are typical uses to 
which they can be put. 


Single-phase A.C. Motors 


In general, single-phase motors are used in 
light industries for drives not requiring 
more than about five horsepower or where a 
three-phase supply is not available. While 
their use is mainly limited to work of a light 
nature, they do fill a need in such duties as 
sewing-machine drives, portable hand tools 
and window-opening gear. 


Direct Current Motors 

For an unfettered performance where wide 
ranges of speed variation are all-important, 
the D.C. motor is unrivalled. This means 
the installation of an A.C.-D.C. motor- 
generator set or rectifier to give the necess- 
ary supply, but the increased cost may 
well be worth while. When variable voltage 
is applied to the armature, a wider speed 
range is obtainable than with any other type 
of motor. Typical applications of the D.C. 
motor are: cranes, haulage and tippler 
equipment and high-speed printing. 


For further information, get in touch 
with your Electricity Board or write 
direct to the Electrical Development 
Association, 2 Savoy Hill, London 
W.C.2. TEMple Bar 9434. 


| 
| 
| 
| 
They can offer you excellent reference | 
books on electricity and productivity | 
(8/6, or 9/- post free)— ‘Electric | 
Motors and Controls ”’ is an example. | 
E.D.A. also have available on free loan 
within the United Kingdom a series of | 
films on the industrial uses of elec- | 
tricity. Ask for a catalogue. | 
| 
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Small Closed-Quench Furnace 


Providing closed-quench facilities for processing 
small quantities of work economically, a new small-size 
furnace has been introduced by the Electric Resistance 
Furnace Co. Ltd., of Weybridge, Surrey. This new 
EFCO furnace is designed for gas carburizing, carbo- 
nitriding, and carbon restoration, and incorporates a 
horizontal heating chamber, a purging chamber, and an 
oil-quench tank, fitted with an oil cooler and a motor- 
driven oil agitator. A roller-conveyor charging table is 
mounted at the front of the furnace. 


ab — “aah 
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The work, in baskets measuring 14 = 8 ~ 8 in. high, 
is moved into the furnace through an outer door fitted 
with a gas screen to prevent the ingress of air. Inside 
the purging chamber, the work is supported on a single- 
deck charge-elevator, which is subsequently used to 
lower the work into the oil-quench tank. The charge is 
moved into the heating chamber with a push-rod in- 
serted through a hole in the outer door. The door to 
the heating chamber, the outer door, and the charge- 
elevator are all pneumatically operated, the control 
levers being mounted on one side of the furnace. The 
heating chamber is fitted with radiant-tube elements, 
arranged for direct connection to a standard three- 
phase supply. These elements are rated at 15 kW and 
are disposed in a single control zone, providing furnace 
temperatures up to 950°C. The atmosphere in the 
chamber is circulated by a fan driven by a water-cooled 
electric motor mounted on top of the furnace. 


Electro-Mechanical Band-Sawing 
Machines for Honeycomb Materials 


Utilizing a new electrical machining process, known 
as ““quenched-are cutting’, a new range of machines 
introduced by The DoALL Company, of Des Plaines, 
Ill., and distributed in the U.K. by George H. Alexander 
Machinery Ltd., of Birmingham 4, is specially suitable 
for the machining of honeycombs of aluminium, stainless 
Steel, titanium, and zirconium, as well as other fragile 
cellular structures made of foil or thin-walled tubing. 
These machines, designated ‘Electro’? band machines, 
employ an extension of band-sawing techniques and are, 
in fact, modified standard DoALL band machines, with 
all the advantages of high-speed cutting and low waste of 
material inherent in band-machining. Thus, work is 


sliced away in a band which removes as waste only 4 in. 
of material, and, instead of making honeycomb cores in 
rough individual blanks and then grinding away the 
waste material, it is now possible with these new 
machines to start with a “log” and slice off pieces to 
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finished size, resulting in substantial savings in time and 
material. 

In quenched-arc cutting, metallic material is fed at 
earth potential into a rapidly moving saw band of special 
construction, the saw band being energized by a low- 
voltage, high-current power supply in such a way as to 
sustain an arc at the leading edge of the band, with a 
flood of coolant limiting or “‘quenching” the arc. When 
all the factors involved are properly balanced, the 
resulting finish is equivalent to that produced by grinding. 
Inasmuch as the actual cutting is accomplished by an 
electric arc, neither the work nor the cutting band is 
subjected to the stresses which occur in conventional 
sawing, grinding, or milling, so that fixturing need be only 
strong enough to hold the workpiece in a vertical position 
without being deflected by the weight of the work. The 
coolant localizes heating of the work to the minute 
portion being cut at any given instant, thereby preventing 
metallurgical changes. It also carries away the cutting 
swarf, leaving a clean, burr-free surface. 

The range of “Electro” band machines comprises 
three models, each of which is a completely self-contained 
unit consisting of a fixed-speed band machine, a power 
supply, and a recirculating coolant system. Because 
hand-feeding is impracticable, each machine is equipped 
with a power-feed table, insulated from the machine 
frames and designed for precise feed adjustment to the 
rate required by the geometry of the workpiece and the 
voltage applied. An ammeter and voltmeter on the 
column permit accurate monitoring throughout the 
sawing operation, and the controls are simple and 
conveniently mounted on the column. Coolant is 
supplied through a specially designed applicator, and 
provision is made for the operator to view the work 
through plexiglass splash-guards. In addition, although 
the cutting band is not subjected to mechanical cutting 
forces, it must tolerate arcing along its leading edge 
without cracking, and for this reason a special, inexpensive 
band tool of specific metallurgical characteristics has been 
developed and is capable of withstanding many hours of 
continuous use, making tool cost a negligible factor. 
All models have a voltage range of 6 to 24 V d.c. 





The smallest of the three models is Model 1612-XI, 
rated at 5 kW, this machine being a useful size for missile 
and experimental work and for small parts. The machine 
has a 16-in. throat and a 12-in. work height, while the 
worktable has a 12-in. traverse and variable feed rates 
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Beaver ball splines, over 90% efficient, 


Operate at -55°C to 450°C and over... 





RECIRCULATING BALLS IN SPLINED SLEEVE 
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Bristol Siddeley Engines Limited produce Beaver* ball 
splines. These ball splines achieve a minimum efficiency 
of 90°, and they can operate within 
5) C to over 450°C. 
Machined and ground to the highest standards of 
precision, Beaver ball splines are much more efficient in 
operation than conventional splines. They substitute a 


a temperature 
range of 


recirculating stream of precision-ground balls, rolling 
along specially contoured grooves, for the solid key and 
keyway. This arrangement reduces friction to a mini- 
mum when the spline assembly is subjected to linear, 
torque and bending loads. It also gives optimum smooth- 
ness and a very fine degree of positioning accuracy. 
When compared to conventional spline) mechanisms, 
Beaver ball splines require a much smaller power source; 
provide a predictable operational life: need much less 


maintenance; and give long, trouble-free operation. 


Basic design applicat‘on analysis 

Bristol Siddeley engineers make an exhaustive analysis 
of each specification and each unit is specially designed 
for its particular application. For Beaver splines can be 
made with angular pre-loading, with multiple circuits, 
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and with telescopic extensions. Beaver splines have been 
proved as the most. efficient 
friction 


method of minimising 


bending loads are 
imposed during linear movement in many engineering 


applications. They 


when high torsional and 


have been designed already with 


rated operating torque capacities of 50,000— Ib/in 


(200,000 Tb/in maximum static torque) but the fnaxi- 
mum potential operating torque Is, mn most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver ball screws | 
reduce the power required for actuation by as much as | 

| 80°,. By eliminating backlash, with pre-loading, they | 
| vive precise control over very small increments of | 
| motion When converting rotary drive into linear output. | 
a a 
k( om ple te technical and manufacturing o-operation u ith 


Beaver Precision Products Ince, Detroit. 


For further information please write to: J.B. Starkey. Sales 
Manager (Ball Splines). Siddeley 
Engines Limited. PO Box 17. Coventry. 


Screws and sristol 


England, 


Le. Mild) BRISTOL SIDDELEY ENGINES LIMITED 
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up to 3 fpm, with rapid traverse for positioning and 
set-up up to 12 fpm. In addition to special saw bands 
up to 4 in. in width, wire up to 0-035 in. in diameter can 
be used. 

The second in the range is Model 3624-XI, which is 
similar to Model 1612-XI, except that it has a greater 
work capacity and is rated at 74 kW. This machine 
(shown in the illustration) is used for slabbing and rough- 
machining honeycomb materials, as well as for sectioning 
radiators and heat exchangers, and has a throat depth 
of 354 in., a work height of 24 in., and a table traverse of 
43 in., with variable feed rates up to 8 fpm. Powered 
by a 5-hp motor, the machine has a band speed of 6000 
fpm. Wire, with a minimum diameter of 0-050 in., can 
also be used. 

The largest machine in the range is Model 2648-X1], 
which is intended for work of exceptional size or for 
work requiring extremely precise size control. As such, 
it is particularly suitable for the finish-machining of 
honeycomb materials. The throat depth of this machine 
is 26 in., the work height is 48 in., and the table traverse 
is48 in. The power supply is 10 kW, and the drive motor 
is 5 hp, the tool capacity being from 0-050-in. diameter 
wire to special saw bands of | in. width. The machine is 
operated from a control console located in front of the 
worktable, which travels on scraped ways and has a 
capacity of 4000 Ib. The feed can be regulated closely 
from 0-03 to 11-0 ipm, with a rapid traverse up to 8 fpm. 

Although it will be appreciated that the differences 
between these three models are their respective work 
capacities and accuracy, it should be noted that their 
cutting rates are the same, ranging from 50 to 100 sq in. 
per minute for stainless-steel, zirconium, and titanium 
honeycomb, depending on the degree of accuracy 
required. For aluminium honeycomb, cutting rates 
extend up to 150 sq in. per minute. Heat-exchanger and 
radiator cores are generally fabricated from heavier 
materials than those used in honeycombs, but cutting 
rates up to 100 sq in. per minute can be expected. 


Precision Volumetric Feeder for 
Metering Dry Materials 

The “Vibra Screw” range of feeders announced by 
Simon Handling Engineers Ltd. is designed to offer to 
industry a new precision method of metering dry materials 
for processing. and can handle fine powders, flakes, and 
pellets, as well as delicate crystalline materials, without 
the risk of degradation or breaking down. These feeders 
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are available in ten standard graduated sizes, with screws 
ranging from } to 4 in. in diameter, providing feed rates 
ranging from a few ounces to tons per hour. The 
construction of the standard machines is in mild steel, 
with the screw and discharge tube of stainless steel, but 
aluminium and plastic finishes can also be supplied to 
meet specific chemical and other requirements. 

The feeder incorporates a screw mounted on a 
vibrator in such a way that the screw, screw trough, 
screw bearings, and discharge tube vibrate as one assembly 
while the screw rotates. The vibratory action of the 
feeder overcomes sticking, bridging, and flooding, and a 
constant level of material is maintained over the screw to 
eliminate feed-rate fluctuations. Furthermore, the 
controlled vibration to which materials are subjected 
contributes to exceptional feeding accuracy by eliminating 
aeration and ensuring constant material density before it 
flows into and through the screw and discharge tube. As 
a result, feed rates are kept remarkably uniform at any 
speed, deviations with most materials being kpet to 
between +1 and -+-2%. Feed rates are proportional to 
the rate of rotation of the screw, and are infinitely 
variable over a range of approximately 50: 1. 


Automatic Dry-Film Lubrication for 
Overhead-Crane Wheel Flanges 


A simple yet efficient automatic system for lubricating 
overhead-crane wheel flanges is now being marketed by 
Acheson Colloids Limited. Comprising a stick of solid 
lubricant containing a balanced blend of resin-bonded 
molybdenum disulphide and colloidal graphite, held in 
a spring-loaded tubular holder, the new system is 
stated to be the first to offer in combination the ad- 
vantages of both these types of solid lubricants. It 
should also be noted that, although the system has 
primarily been devised for crane-flange lubrication, it 
is flexible enough to permit its adaptation for use on 
other mechanical equipment. 

In operation, the tip of the stick rubs across the 
wheel flange whenever the crane moves, establishing a 
dry lubricating film which does not attract dust or other 
abrasives. Furthermore, lubricating efficiency is not 
affected by extremes of temperature, and the design of 
the system is such that wheel skidding cannot take place 
and therefore cannot in any way affect the precise control 
over traction and braking essential when dangerous or 
heavy loads are being handled. Installation and running 
costs are extremely low, one standard stick (6 in. in 
length and nominally { in. in diameter) having an 
estimated life of several months at a cost of a few pence 
per week, while the system can quickly and easily be 
fitted, and installation and replacement are simple. 


Pumps for Boiler-Feed and Similar 
Duties 


Developed from their small high-pressure pumps, the 
latest addition to the standard range of pumps manu- 
factured by Rhodes, Brydon & Youatt Ltd., of Stockport, 
Cheshire, is their Type SC “Mopump”. Although 
primarily intended for boiler-feed duties, particularly in 
connection with package-type boilers, the new pump is 
suitable for all applications requiring high heads at 
relatively small delivery rates. 

One of the main features of the Type SC **Mopump” 
is its exceptional robustness, compactness, and simplicity, 
the use of unit construction permitting easy dismantling 
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To-day’s demand for high quality steel fabrication has 
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available. Lomount’s policy is to eliminate frustration by 
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impossible. 
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of components. Only one mechanical seal is fitted, this 
being situated at the low-pressure end of the pump and 
incorporating an  extended-surface seat, permitting 
maximum heat dissipation from the sealing faces and 
enabling the pump to be used for liquids at temperatures 
up to 200 F. The internal design of the pump can be 
described as being of the side-channel regenerative type, 
in which particles of liquid leave and re-enter the space 
between the rotor blades several times before leaving the 
pump casing. The energy thus imparted to the liquid in 
the form of pressure is correspondingly greater than that 
generated by a conventional unit with an impeller of 
similar size at the same speed. 

Normally, these pumps are supplied with branches 
pointing upwards in a common direction, but three 
alternative positions with four branches are also available. 
Single-stage and two-stage units, with branches having 
bores of 1, 1}, 14, and 2 in. are produced as standard, 
and any make of drip-proof or totally enclosed motor of 
British Standard frame size and suitable shaft extension 
can be fitted. A sectional view of a single-stage Type 
SC ““Mopump” is shown in the illustration. 


Compact Multi-Specimen Creep- 
Testing Machine 


A compact creep-testing machine, designed by the 
research and development department of The United 
Steel Companies Limited and now being built and 
marketed by the Distington Engineering Company 
Limited, of Workington, Cumberland, is expected to 
have many applications in industries concerned with the 
design and manufacture of steel parts for service con- 
ditions in steam boilers and turbines, gas turbines, and 
certain chemical plant. Designated the ‘“Unisteel” 
multi-specimen creep-testing machine, the new equipment 
is designed to accommodate either four high-sensitivity 
tests or twelve stress-to-fracture tests on the one machine, 
using one furnace and one temperature controller. 
Four loading systems are incorporated, each of which 
caters for one high-sensitivity test or three stress-to- 
fracture tests in series. Loads up to 3 tons can be 
applied to a specimen. 

The complete unit comprises the creep-testing machine 
itself; a furnace, consisting of a fused-silica tube wound in 
three zones for resistance heating and encased in a 
Polished stainless-steel cylinder; a control panel, in- 
corporating an electronic temperature contro I:r; and 
two auxiliaries, i.e., a ratchet spanner and a lifting jack, 
which can be used with a number of machines. A 
DECEMBER, 
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special feature of the machine is the concentration of a 
number of testing stations within a comparatively small 
space. Thus, the machine occupies a floor space of 
slightly more than 9 sq ft and can be installed in rows 
at 4-ft centres, comparing very favourably with con- 
ventional single-specimen machines. In addition, the 
machine cost per test point is competitive with that of 
other machines on the market. 


Electro-Mechanical Actuator 


To supplement their Model 3000, Teleflex Products 
Ltd., of Basildon, Essex, have recently introduced a new 
actuator, the Teleflex 750, which, like its predecessor, has 
a wide range of applications, particularly in the control 
of boiler dampers, valves, steel crucibles, and furnace 
openings. The new actuator is an electro-mechanical 
device, with a power output of 750 Ib, a ram speed of 
24 or 12 ipm (depending on the speed of the motor used), 
an electrically released twin-disc brake, travel limit- 
switches, and position-indication facilities. It can be 
installed in any position and has been carefully weather- 
proofed to seal it against the ingress of dust, dirt, and 
water, making it eminently suitable for operation out of 
doors under dirty conditions. 

The load cut-out switches are arranged to enable the 
actuator to build up and hold a preset load on the object 
to which it is attached. In other words, the actuator is 
sensitive to the load being moved and has the power to 
maintain this load (e.g., against a valve seat). This load 
can then be held mechanically for an indefinite period 
without the need to maintain an electrical circuit. 
Travel in either direction can be limited to suit require- 
ments by built-in switches enclosed beneath a sealed 
cover, which are cam-operated and adjustable on site, 
indication of travel being provided by a pointer visible 
through a window in this cover. The electrically 


released twin-disc brake is used to check overrun and to 
provide instant positive locking in any position of stroke. 
A plug-in handle is provided for use during setting up or 
in the event of electrical power failure. 











Control-position indication is available to require- 
ments and consists of a variable-reactance transmitter 
forming a unit with the actuator, coupled to a moving- 
coil receiver in the control panel. These components are 
supplied complete with a step-down transformer, the 
normal operating voltage being 12 V a.c. Where 


required, pilot lamps, working at a reduced voltage, are 
supplied to indicate extremes of travel and/or load. 
Control slide-wires can be accommodated in place of the 
variable-reactance transmitter to give feedback control, 
typical slide-wires fitted covering the range from 0 to 100 
ohms or 0 to 500 ohms, with a linear accuracy of +1°%%. 


191 











For fast accurate counting 


You can’t do better than to specify this Series 100 instrument, 
Tooled to the finest limits, together with a highly efficient 
magnetic circuit, it offers a long life, with extreme accuracy, 
at fast counting speeds. Figures are large and readable with 
perfect alignment; the whole counter carries the superb finish 
for which all C.I. products are famous. Designed for flush 
panel mounting; number of figures—6. 





High speed 
quick reset 
electro- 
magnetic 
counter 
push button 
or electrical 


reset 


Mechanism is the heart-shaped type, and accidental resetting when 
the counter is running does not harm the mechanism. 


Operating Voltage | 24 or 48 volts D.C. 
| 110/115 volts A.C. 50 or 60 cycles. 
| 200/250 volts A.C. 50 cycles. 
Power Consumption ' 4 watts. Coils continuously rated. 
Operating Speed | At least 20 counts per second. 
Reset | Push button or Electric. 
Number of Figures , 6 
Figures | White. 7/32” high (5,4mm) on black 3” 
| dia, Wheels. 
l Die cast case with aluminium side plates. 

Finish matt black. 
Leads | 12” Trailing. 


Case 


Also available as a dozens counter with first wheel graduated 0 to 11 
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Maximum Reduction in Cold Strip Rolling 


THis paper deals with the cold rolling of metal strip, 
where the width of the strip is much greater than its 
thickness. Some simultaneous effects of the cold- 
rolling operation are changes in surface finish and 
appearance, an increase in hardness, and an increase 
of the yield limit. Rolling is carried out between two 
rolls, and in this paper it is assumed that both rolls are 
powered, run at identical velocity, and have the same 
radius and surface conditions. 

The energy approach has been taken throughout 
this analysis. The same energy approach can be utilized 
for the solution of related problems such as torque, 
power consumption, etc. The specific subject of this 
paper is the analytical approach to the prediction of 
maximum reduction. The coefficient of friction is one 
of the variables affecting the maximum reduction. Its 
value depends on many factors, e.g., the surface con- 
dition of the rolls and the strip, lubrication, and speed. 
Information on coefficients of friction for all possible 
combinations of these factors is not available at the 
present time, and a procedure is suggested in this paper 
for easy determination of the apparent coefficient of 
friction. An analytical equation is derived for the 
prediction of maximum reductions possible as dependent 
on the process variables. The results of this equation 
are presented in graphical form for a wide range of the 
process variables. A simple experimental procedure is 
suggested for the determination of the coefficient of 
friction. A dependence of the process variables on 
each other is established and, from this dependence, 
the coefficient of friction can be computed at maximum 
reduction, giving a simple procedure for the experimental 
determination of the average coefficient of friction. 
With the coefficient of friction, yield limit, dimensions 


The Strength of Marine Propellers 


DURING recent years, the hydrodynamic aspects of 
marine-propeller design have received considerable 
attention, with a view to increasing efficiency and delaying 
the onset of cavitation and consequent erosion. Blade 
sections of refined shapes have been adopted to obviate 
suction peaks, and finer tolerances have been demanded 
from propeller manufacturers. 

The strength requirements of propellers dictate that 
not only should the blades be sufficiently robust to 
withstand long periods of arduous service without 
suffering failure or permanent distortion, but also that 
the elastic deflection under load should not alter the 
geometrical shape to such an extent as to modify the 
designed distribution of loading. At the same time, 
Propellers should not be excessively strong, incurring 
high weight and cost and possibly prejudicing good 
hydrodynamic design. These aspects are discussed, 
with particular reference to wide blades in the light of 
model experiments, in which simulated loads were 
applied to the blades, and ship trials, measuring strain 
under working conditions. 

It is shown that, even with thin blades, elastic de- 
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By B. AVITZUR 
From an advance copy of a paper received from 
The Institution of Mechanical Engineers, London, 
November 1960, 12 pages, 7 illustrations. 


of the strip and roll, and the values of the front and 
back pull known, from a given graph the maximum 
reduction possible can then be computed or picked. 

The conclusions derived from this investigation can 
be summarized as follows:- 

(1) Larger reductions are possible with higher values 
of the coefficient of friction, this phenomenon being well 
known qualitatively 

(2) Larger reductions are possible for thinner strips. 
As the strip gets larger, this effect diminishes. 

(3) Higher reductions are feasible with bigger rolls. 
This is one advantage of big-diameter rolls which should 
not be overlooked. 

(4) Increasing the back-pull stress decreases the 
maximum reduction. Witha high back pull and too small 
a coefficient of friction, a condition can be reached where 
no reduction is possible at all. 

(5) With no back pull, and changing front pull, 
different effects can be expected. Usually, an increase 
in front pull causes an increase in maximum possible 
reduction. However, in some combinations of the 
variables, an increase in front pull can cause a decrease 
in the maximum possible reductioh. This is explained 
on the basis that increasing the front pull decreases the 
separation force, and this decrease, with a constant 
coefficient of friction, causes a decrease in frictional 
force. If the loss in frictional force is not fully com- 
pensated by gains in front-pull force, then the maximum 
reduction is reduced. 


By J. E. CONNOLLY 
From a paper presented at a meeting of 
The Royal Institution of Naval Architects, London, 
December 1, 1960, 16 pages, 25 illustrations. 


flection should not seriously affect the distribution of 
load, but trial results illustrate the fluctuation of load 
distribution on a propeller working in a non-uniform 
wake on an inclined shaft. Theory is developed in 
conjunction with the experiments for calculating stresses, 
and a simple method is presented for use during the 
design stage for estimating either stresses or safe dimen- 
sions with considerably more confidence than has 
hitherto been possible. 

The conclusions derived from the investigation des- 
cribed in this paper can be summarized as follows: 

(1) Wide propeller blades are subject to tensile 
stresses on the face and to compressive stresses of 
approximately the same magnitude on the back, the 
stresses being greatest near to the middle line and falling 
to low values at the edges. These results are in ac- 


cordance with observations of blade fractures, which are 
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normally seen to start from the centre of the face, but 
contradict the results of stress calculation methods 
which are in general use. Transverse bending stresses 
can exceed radial stresses near to the blade tip, and this 
may explain the appearance of radial cracking near the 
tips of some propellers. It is believed that the simple 
method of stress calculation developed in conjunction 
with experiments predicts stresses with reasonable 
accuracy, provided that a good estimate can be made of 
the intensity of the working load. 

(2) Model experiments using simulated loads indicate 
that elastic deflection of propeller blades should not 
cause significant changes in geometry, but may be res- 
ponsible for cavitation at the leading edges of thin blades. 


The Development of Improved Insulaiing Oils 


THE development of insulating oils presents petroleum 
refiners with unique problems, including the need for 
rare crude oils, controversial bench-test performance 
criteria, and the very slow accumulation of field per- 
formance data. Furthermore, the service environment 
of insulating oils, involving years of soaking the oil in 
many organic insulation materials, is greatly different 
from that of other industrial oils. 

In this paper, the performance requirements and 
criteria of oil condition and stability are discussed, and 
asummary of bench stability test methods is included. 
In addition, a description is given of an unpublished 
test method (the California Research transformer-oil 
stability test), by means of which improved inhibited 
insulating oils, several times more stable than conven- 
tional products, have been developed. Metal de- 
activators have proved very effective, and synergistic 
combinations of inhibitors have been found The data 
show that insulating oils, substantially more stable than 





(3) Strain measurements on a working ship pro- 
peller demonstrate the large fluctuations of stress which 
arise from mixed wakes and shaft inclination, leading 
to possible fatigue of the propeller material. 

(4) Stresses in a destroyer propeller having relatively 
uniform inflow can be subject to fluctuations during 
each revolution having an amplitude of +43% of the 
mean, and even larger fluctuations may be expected in 
single srews working in an aperture. 

(5) Propeller strain measurements draw attention to 
the need for pressure measurement on the blades of 
working propellers; such measurements would be of 
value not only for propeller design, but also for in- 
vestigations of propeller-induced vibration. 


By N. W. Fursy and F. J. HANLEY 


From ASTM Bulletin, U.S.A., 
No. 248, September 1960, 
pp. 41-47, 8 illustrations. 


those currently used, can be commercially produced, 
but the development and use of such products are 
retarded by the apparent desire of the electrical industry 
to standardize on composition-type specifications This 
policy is sound if no further improvement is needed, 
but it should be recognized that it greatly reduces any 
incentive for research on insulating oils. 

It is also pointed out that the present criteria of oil 
quality leave much to be desired because of disagreement 
regarding the interpretation of property/quality re- 
lationships, because of the lack of universally accepted 
stability field tests, and because of the need for more 
field performance data in connection with these relation- 
ships and field tests. 


The Use of Olivine Sand as a Moulding Material in Steel Foundries 


Stupirs have been made by the Research Organization 
of Jernkontoret, with a view to determining the suitability 
of using olivine (orthosilicate of iron and magnesium) 
48 a moulding material in steel foundries. This paper 
is based on a report issued by the committee, and includes 
technical and health aspects, as well as a comparison of 
olivine sand with other materials, in particular, with silica 
sand. 

The geology of the olivine mineral and the physical 
Properties of olivine sand have been surveyed by studies 
of the literature, and an investigation made of the 
behaviour of olivine stone on crushing, in which it was 
found that olivine is crushed exclusively along its crystal 
planes. Grain-size distributions other than the “natural” 
distributions obtained by this means can be achieved 
by screening of the desired fractions. 

Earlier medical investigations have shown that pure, 
crushed olivine, in contradistinction to silica sand, 
involves no risk of silicosis. It has also been established 
that a necessary condition for silicosis is the presence 
of free quartz in the inhaled dust. Further studies of 
the health risks of olivine sand have now been completed. 
In one such study, it was found theoretically that the 
changes which may occur in the composition of olivine 
sand during the steel casting process cannot result in 
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By K. Beckrus and A. HULD1 


From Jernkontorets Annaler, Sweden, 
Vol. 144, No. 9, 1960, 
pp. 708-736, 14 illustrations. 


other than negligible quantities of free quarts. From 
investigations of layers of sand which had been in 
contact with the steel during casting, free quartz was 
not detected either under the microscope or by X-ray 
or differential thermal analysis. 

Animal experiments were made to determine the 
extent to which olivine dust, both the pure, crushed 
product and dust collected from foundry fettling shops, 
causes silicosis or other morbid conditions. Experi- 
mental animals were injected with olivine dust, silica 
dust, or an inert material (titanium dioxide) in different 
doses. It was found that no kind of olivine dust gave 
rise to silicosis or similar disease. The tissue reaction 
to olivine dust is a mere foreign-body reaction typical 
of all dust introduced into the lungs by the method 
employed. The reaction was slightly greater with 
olivine than with titanium dioxide, but of a quite different 
character to that produced by quartz, which causes 
silicosis. Thus, the experiments have given clear evidence 
that olivine sand does not cause silicosis. 
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Light Compression Springs. 
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2” to 4” diam. 6/6. 











No. 757. Extra Light Compression, 
1 gross Assorted, }” to 4%” diam., 
}” to 24” long, 27 to 19 S.W.G. 15/-. 





Have you a Presswork problem? 
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“Spring Design and Calcula- 
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Coil Data-Accumulation System for 
Electrolytic Tinning Lines 


When tinplate is shipped in sheet form, quality can be 
controlled effectively by separating the sheets in accor- 
dance with specified standards. However, when tinplate 
is shipped in coils (an increasing trend), defects can be 
scattered throughout the coil, so that quality control 
becomes a difficult problem. To overcome this difficulty, 
the Airborne Instrument Laboratory, a division of 
Cutler-Hammer, Inc., of Long Island, N.Y., has 
developed for coil control in electrolytic tinning lines a 
new system that makes use of existing sensing stations 
and automatically records the required quality-control 
data in two forms, i.e., printed tickets and punched paper 
tape. 

As the strip material is run through the processing 
line and coiled at the end, a number of sensors, located 
at different points along the line, send signals representing 
defect information to the data-accumulation system. 
This information is first converted into the code accepted 

by the equipment and then enters the correct channel in a 
| magnetostrictive memory device or delay line. The size 
of the memory is related to the number of sensors in the 
line and to their distance from a common reference point 
—in this case the position of the shear on the line. Each 
channel of information has its position in the magneto- 
strictive delay line. As the footage tachometer or other 
linear measuring equipment registers one pulse per unit 
length of strip passing through it, all sensors are scanned 
and the reading of each is entered into its assigned 
position on the delay line. All positions are constantly 
circulating around the loop at a highly accurate and 
repetitive rate. As the strip moves towards the coiler, 
each pulse from the tachometer causes all information in 
each channel to step one stage, keeping defects correlated 
with the exact footage count. Successive pulses from the 
tachometer cause successive scans of all sensors, the 
presence of each defect being registered in the correct 
channel. In this way, all in- 
formation regarding defects is 
stored in the magnetostrictive 
delay line, with each channel 
having its own position in time. 

Essentially, the new coil data- 
accumulation system consists of 
a visual-inspection station, a 
Manual input cabinet, a main 
cabinet, and one or two output 
Or print-out cabinets (one pos- 
toned at the end of the process- 
ing line near the shear and the 
other in one of the management 
areas), together with intercon- 
nections to existing sensing gau- 

8es on the tinning line. When a 
| coil enters the line, the operator 
sets knobs on the manual 
Input cabinet, indicating the 
date, turn, crew, coil order- 
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number, temper base weight, line operation, and strip 
width. The manual input cabinet (shown at the front 
left of the illustration) is provided with large in-line 
numbers located above each group of knobs, to help the 
operator to adjust the knobs for the correct settings, the 
numbers set by the knobs being converted into type- 
writer code signals by switching circuits. Numbers 
representing the time are generated by a clock in the 
cabinet and are also converted into typewriter code. 
The typewriter-code signals are then transmitted to the 
electric typewriter in the output cabinet. The typewriter 
records all the information received from the manual 
input cabinet on a preprinted form. 

The visual-inspection station is located at the end of 
the tinning line near the shear. Defect buttons on the 
control panel of the station correspond to the types of 
visual defects that may be present in the strip. When the 
inspector observes a defect in a strip passing by the 
inspection station, he presses a button on the panel 
corresponding to the defect, and holds it down until the 
defect is no longer observed in the strip. A lamp located 
above each defect button lights during the time that the 
defect button is depressed. 

The main cabinet is located near the shear at the 
output end of the line and contains three independent 
computers, a comparing circuit, and a trouble indicator. 
Each of the computers in the cabinet is completely 
enclosed in a dustproof cabinet and a number of external 
test points are provided for operational checks. The 
three independent computers make for maximum 
reliability. Thus, if only two computers were used and 
one of them failed, it would not be possible to determine 
which of the two was faulty until both were checked. 

The output cabinets (shown behind the manual input 
cabinet in the illustration) each contain a typewriter in 
the top section, with a spare typewriter (in a sealed 
package) in the lower section. Dust shields are provided 
to protect the operating parts of the typewriter. 

The data-accumulation system uses four standard 
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types of logic plates, together with the magnetostrictive 
delay lines. The logic plates accept the signals from the 
gauges, properly delay each signal by an amount corres- 
ponding to the distance between the gauge and the shear, 
accumulate the total output for each type of defect, and 
provide properly coded signals to operate the printer 
and cause the totals to be printed. To minimize the 
number of components in the system, and hence to 
increase its reliability, a single logic circuit processes each 
of the defect classifications in turn. The system is 
internally compensated to correct for the timing errors 
introduced because some gauges are located at significant 
distances from each other. A simple knob adjustment is 
all that is required if a particular gauge is relocated. 

A comparing circuit accepts the outputs of the three 
identical computers. If all three outputs agree, the 
comparing circuit gives an output identical with the 
inputs. If one input does not agree with the other two, 
the output is determined by the two that do agree, and 
the system continues to, operate without interruption. A 
trouble-lamp indicates tnat one computer is not operating 
properly. When the operator turns off the faulty 
computer, the other two computers continue to operate 
the printer and compare outputs, so that operation of the 
system is double-checked. During the time that the 
numbers in the storage section are being printed, the rest 
of the computer is free to accept data from the next coil, 
giving enough time for printing to permit operation 
of the printer considerably below its rated speed, and 
thus enhancing its reliability. 

The logic plates used throughout the system are 
operated so that all electronic components operate well 
below their rated powers. In addition to the rugged 
construction of the logic plates, all components are 
encapsulated to protect them from corrosive fumes and 
humidity. Standard enclosures of the type shown at the 
right of the illustration are used to house the equipment, 
and the individual electronic packages are equipped with 
dust-protection enclosures. All wiring and interconnec- 
tions are made without the use of plug-in connectors, 
except in the enclosed electronic packages. There are 
no vacuum tubes in the system and no moving parts in 
the computers. No periodic maintenance is required on 
any part of the system because the number of power- 
consuming electronic circuits has been kept small enough 
to permit complete enclosure without any ventilation, 
effective cooling being accomplished entirely by 
conduction and radiation. 

In the event of power failure, the equipment will not 
lose any stored information and, in addition, will 
continue in full operation, accumulating data during any 
power failure up to two hours. This safety feature 
utilizes a floating stand-by power source to operate the 
unit during line power failure, the nickel-cadmium 
batteries used having a life of twenty years and needing 
to be checked only once a year. The change to stand-by 
power and back is automatic, requiring no attention 
from the operator. 


Transistorized Remote-Control and 
Indicating System 


Giving facilities for remote control, remote indication 
and telemetering, a new transistorized system intro 
duced by Mullard Equipment Ltd., of London, W.C.1 
has been specifically designed to operate over standard 
120-cps A.M. or F.M. voice-frequency telegraph channels, 
48 Well as over suitable existing facilities, including V.F.T. 
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systems of up to 24 channels. Essentially, the system is 
intended for the remote control and surveillance of 
industrial plant and installations which are designed to 
function automatically with no on-the-spot supervision, 
e.g., railway signalling systems, oil-supply lines, and gas, 
electricity, and water stations, where hydraulic and gas 
pressures, electrical voltages and currents, and other 
physical quantities must be surveyed and controlled from 
a central remote point. For reliability, compactness, and 
low power consumption, the system is largely tran- 
sistorized. In addition, for flexibility in construction and 
easier maintenance, all repeated circuits are assembled in 
plug-in printed-wiring boards mounted in plug-in boxes 
which are effectively sealed to ensure reliable service in 
tropical climates. 

The basic unit is a digital transmission system 
operating on a time-division multiplex principle, trans- 
mitting up to 156 binary signals or bits in any one 
V.F.T. channel in each time cycle (3 sec approximately, 
according to the number of signals used). From the 
controlled stations to the master station (in which 
direction remote indication and telemetering are effected) 
the 156 binary bits are, for purposes of indentification 
and synchronization on a time basis, divided into 
12 groups of 13 bits. All bits can be used for remote 
indication, or any complete group of 13 bits can be used 
as a telemetering channel. Each channel thus provides 
up to 156 remote indications, or 12 telemetering channels, 
or 143 indications plus | telemetering channel, or 130 
indications plus 2 telemetering channels, or 117 indica- 
tions plus 3 telemetering channels, etc. From master to 
controlled station, the basic unit transmits, in one group 
of 13 bits, up to 150 remote controls. Coding of the 
available binary bits directs the signal to the appropriate 
station and organ to be controlled. 

In the case of remote indication, each state of the 
equipment (valve, compressor, railway signal, contactor, 
etc.) to be remotely supervised is associated, on a time 
basis, with one bit in the transmission system, the 
polarity of the bit received at the master station indicating 
its state. An output relay is then provided for each 
indication. Indication is repeated in a continuous cycle, 
the time cycle varying according to the number of signals 
in use, but at a maximum of 3-9 sec for a complete 156 
indications. 

Insofar as telemetering is concerned, when the para- 
meter to be measured is already in binary or pulse form, 
its application to the basic system is straightforward. 
When, however, it is in analogue form, additional units 
are used, the basic additional transmitting unit being an 
analogue-to-digital converter, complete with a 12-point 
transistor switch, making it possible to scan up to 12 
analogues with a current range between —5 mA and 

+ SmA and a voltage range between — 2-5 Vand + 2:5 V, 
and to present the information in binary form, with 
identification address for transmission by the basic 
system. At the receiving end, units are provided, 
complete with attendant memories and identification 
circuits, to present the received data as an analogue 
through digital-to-analogue converters with an accuracy 
of better than 1°,, or ready for digital display or printing. 

In the case of application of the system to remote 
control, the remote controls use the other half of the 
V.F.T. channel, i.e., from the master station to the 
controlled station. These are the only signals which pass 
in this direction and therefore there is virtually an 
infinite capacity for remote controlling. In_ practice, 
however, One 13-bit group is applied in this direction to 
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Do you wait for hot water on a cold Monday morning ? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. — 


How would you raise the temperature of a spray 
very gradually from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


Do you use cold water when you would like to use hot ? 


When vegetables are cleaned for canning they are 

washed in a running stream of water. If the water is 

too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 


the girls’ fingers and the vegetables. 








These are specific examples. Your use of 
Leonard Thermostatic Steam Water Heaters will probably 
be different. Write for help. (Our folder H/24) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham. Telephone 56317 
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the telegraph channel and, by means of coded combina- 
tions of the binary bits, up to 150 remote controls can be 
cflected on each V.F.T. channel. Up to six of the 13 bits 
are used On a “‘two-out-of-six”” basis to designate the 
controlled station concerned. The next five bits are then 
used, coded on a “two-out-of-five basis”, to designate 
the organ to be controlled within the station concerned. 
The final two bits are used to effect the control. 

The method of transmission and the equipment 
concerned are identical with the basic equipment for 
remote indications, with the addition of the above 
necessary coding and decoding circuits. The remote 
control then consists of three phases, in the first of which 
the identification address is sent to the correct controlled 
station and the selected organ to be controlled with it. 
In the second phase, an indication is sent back from the 
selected organ to show that it is, in fact, the correct 
organ and that it is ready to receive the control. In this 
connection, any discrepancy found in the indicating signal 
stops execution of the order and warns the operator, who 
restarts the operation. Finally, in the third phase, when 
the required indication in the second phase is duly 
received, final execution of the order is transmitted. 


Electro-Photographic Copying 
Equipment 

The latest addition to the range of high-speed 
copying equipment produced by the Ozalid Company 
Limited, of Loughton, Essex, is their ‘“*Ozafax”’ electro- 
photographic process for use in business offices and 
drawing offices. This process utilizes inexpensive re- 
production paper coated with a photoconductive layer, 
the paper being automatically “sensitized” in the copying 
machine with a negative electrostatic charge. The 
sensitized paper is then exposed to light from an electronic 
flash, this exposure dissipating the charge in accordance 
with the tonal values of the original, the areas shadowed 
by the original image retaining the charge. The paper, 
with its latent electrostatic “image’’, is then automatically 
carried through a developing section, in which positively 
charged particles, suspended in a non-toxic, non- 
inflammable, volatile liquid are applied, the charged 
particles migrating to the latent image, where they are 
permanently fixed. Finally, the finished prints are 
automatically guillotined to size and stacked in a 
receiving tray. A feature of the developing section is 
that it automatically applies the liquid developer and 
removes the surplus, so that copies are completely 
dry within less than a second after leaving the developing 
section. This method of development ensures clean 
operation and extremely sharp reproduction. 

At present, two models of this type of equipment 
are available, i.e., Model 19 and Model 6. The Model 
19 unit (illustrated) is designed to produce crisp, high- 
resolution copies, enlarged to 18 » 24 in. or 12 » 18 in., 
from card-mounted 35-mm_ unperforated microfilm. 
After loading the film cards into a feed hopper. auto- 
Matic controls are set to the required number of copies 
from each film, and the unit is switched on. From this 
point onwards, the entire copying operation is automatic, 
cards being automatically fed to the exposure position, 
exposed for the required number of copies, and passed 
to a receiving hopper. The copying material is auto- 
matically fed at the correct speed, sensitized, developed, 
guillotined to size at a rate of six copies per minute, 
and stacked in the delivery tray. 

The Model 6 unit is basically simiiar to the Model 19 
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machine, but is designed to copy all types of originals, 
including books and opaque and double-sided documents. 
At present, the machine produces full-size copies from 
originals of foolscap size by episcopic projection at a 
rate of twelve copies per minute, but provision will 
later be made for producing copies of reduced size, 
where required. In operation, the document to be 
reproduced is placed on the exposure window, and the 
required preset number of copies is then automatically 
delivered, cut to size, into the receiving tray. 


Flat Rectangular Fluorescent Lamps 


Stated to represent an entirely new concept in 
fluorescent lighting, flat rectangular lamps have been 
developed in the U.S.A. by the Westinghouse Lamp 
Division. These unusual lamps actually consist of a 
labyrinth of passages sealed in a thin glass block, the 
electrical discharge travelling through this winding path 
in the block and producing, in effect, a large-area light- 
source. Although the lamps are not yet commercially 
available, plans to mass-produce a prototype are well 
under way, this unit being about 12 in. square and about 
14 in. thick, with compact rear contacts. _ Initially, 
these lamps, which will be rated at from 40 to 50 W, 
with considerably more light output than a 100-W 
incandescent lamp, will be fitted with a reflector on one 
side, so that all the light will be reflected through a 
single side of the glass plate. Also, attractively pat- 
terned glass will be used on the front to control the 
brightness and direction of the light and to produce a 
pleasing effect. 

As these labyrinth-type fluorescent lamps can be 
installed in modular fashion, in the same way as brick 
or ceiling tiles, they should undoubtedly find numerous 
applications in domestic and industrial buildings. Thus, 
for instance, they can be used to form blocks of light 
in walls, ceilings, and even floors, and also as self- 
illuminated shelves, displays, etc. Eventually, some 
models may be constructed of heavy shock-resistant 
glass, giving rise to the possibility of using them in 
roadways, landing strips, and similar applications. 

Because they require only a skeleton fixture with 
practically no depth, these lamps can drastically reduce 
the amount of ceiling space to mount them. Another 
potential advantage is that of sharply reduced main- 
tenance costs. Thus, in conventional fluorescent fixtures, 
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but we are not taking over the function of the Royal Arsenal. 
Confidentially, all the components of this extraordinary 
weapon are nylon mouldings produced by us for various 
industrial uses. 


Every week our design engineers assist some new client by 
producing a nylon moulding which, to-day, can replace a more 
conventional material and yet do its job more efficiently but 
usually costing less to produce. 


A technical breakdown of this exclusive weapon is freely 
available to any discerning engineer with an eye to the future 
and—beautiful spies, please note that we are working in 
NYLON FOR ENGINEERS not nylons for the weaker sex. 


WRAGBY PLASTICS 


THE PEOPLE FOR PLASTICS 
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Wragby Plastics do, of course, cover 
the whole field of thermo-plastics as 





well as nylon 


Wragby Plastics Limited, Wragby, Lincoln. Wragby 383/4/5 
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itis necessary to clean the fluorescent tubes, the reflector, 
and the diffusing element. Since, in the labyrinth-type 
lamp, all these three elements are combined in one unit, 
all that is necessary is to clean the outer glass surface 
of the lamp. 


Read-out Display Unit with 
Colour Backlighting 


The new Series 80,000 display unit announced by 
Counting Instruments Limited, of Boreham Wood, 
Herts., is designed to save time and labour and to 
increase the efficiency of personnel and operation, by 
providing visual communication and operational control 
with fully automatic, semi-automatic, or manually 
operated equipment. Essentially, the unit makes it 
possible to display words, such as “‘Machine”, “Ready”, 
“Start”, etc., or any desired combination of words. In 
addition, red, orange, yellow, green, or blue colours can 
be displayed by backlighting, either by themselves or as a 
background for the word messages, the desired colour 
being selected by the user. 





Housed in an aluminium case of compact design, 
measuring 33 = I11}% = 5} in. high and weighing 
3} Ib, the unit operates on a rear-projection principle 
involving one master condensing lens with twelve 
individual positions or lenses. On each lens is printed 
the desired word, message, or colour and, when any of 
the twelve lamps at the rear of the unit is lighted, the 
corresponding word and/or colour is projected onto a 
viewing screen at the front of the unit. 


Oil-Tight Thermocouple Connectors 


Of compact design, measuring only 14 in. in length 
by about } in. in diameter, a new thermocouple con- 
nector of the plug-and-socket type, introduced by West 
Instrument Ltd., of Brighton, is oil- and water-tight and 
eliminates the errors often introduced at the union 
with extension wiring. The connector is suitable for 
the complete range of thermocouple types, including 
mineral-insulated thermocouples, in the metallurgical, 
nuclear, and general engineering fields. 

The unit is suitable for terminating thermocouples 
to enable a quick and easy connection to be made to 
extension lead-wire, and thermocouples can be replaced 
without disturbing what may be a complicated and 
expensive run of lead-wire. It also eliminates the need 


for terminal strips and other types of connectors which 
might cause errors as a result of vibration, dirt, or other 
The housing of the connector is made of 


factors. 
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Monel metal, while the pins and sockets are constructed 
of thermocouple materials, so as to prevent any spurious 


e.m.f. from being produced through temperature 
gradients over the plug and socket. The connectors are 
also polarized to prevent faulty connections. 





The Formation of Dislocations 
by Spark Discharges 


(Concluded from page 170) 


pits. This is explained by the fact that the field of stress 
under the conditions investigated was of short duration 
and had a steep stress curve, so that a considerable 
number of loops, with no time to extend to slip zones, 
were formed. 

From the fact that inside the crater (Fig. 1), the 
course of the etched slip lines is the same as in the 
vicinity of the crater, it is concluded that the melted 
metal, after solidification, preserves the single-crystal 
structure of the original orientation. 


Conclusions 


By means of the method used for making dislocationS 
visible, the plastic deformation of the crystal in the 
vicinity of the electro-erosion trace has been studied with 
a sensitivity that cannot be achieved by any other means. 
By direct observation in this way of individual dislocations 
and their spatial arrangement, the area in which plastic 
deformation occurs has been precisely determined, 
enabling the following conclusions to be drawn:— 

(1) In the vicinity of the crater, a plastically deformed 
area is produced by a spark discharge. In the present 
instance, and using pure metals, this is the main structural 
change brought about by the discharge and affects the 
largest part of the area of the crystal changed by the 
discharge. 

(2) In this area, the dislocations originate from 
thermal stresses and are arranged in a similar manner 
to those produced in the case of crystal deformation by 
external forces. 

(3) Part of the melted metal not removed by the 
discharge solidifies into a single crystal, with the original 
orientation. 

The results of the investigation show that, under the 
conditions involved, a spark discharge introduces a 
higher amount of dislocations into the crystal. Con- 
sequently, in the crater and its immediate vicinity, the 
crystal is superficially hardened, and this effect must be 
considered when explaining the quality of metal surfaces 
after spark-hardening. Dislocations are mainly likely to 
have an indirect effect, influencing, for example, diffusion 
and precipitation—factors which have not as yet been 
taken into consideration. 
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steam trapping is our business 




















The MIL FLOAT TRAP is a worthy 
companion to the MIL range of 
Thermostatic Steam Traps. It has 
been designed especially to use on 
those applications where a _ rapid 
heat transfer rate is essential. 
Compact and- robust in design, 
having generous discharge capacities 
it incorporates an_ indestructible 
bimetallic element ensuring that 
the valve is held in the fully open 
position when cold to vent air 
readily. 


For draining compressed air lines 


a specially adapted version of the 
MIL Float Trap is available. 


MIDLAND INDUSTRIES LTD. 


HEATH TOWN WORKS, WOLVERHAMPTON 
Telephone: 23901 
London Office: 28 Victoria Street, S.W.1 
Glasgow Office: 69 St. Vincent Street, C.2 
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With the modernengineer who 
looks for the most exacting 
standards, one name springs to 
mind when time delay mechan- 
isms are being considered. He 
knows that Rotherham’s un- 
rivalled experience over the 
longest period of specialization 
is a positive assurance of the 
finest quality. 





Write to Rotherhams 
about all your needs 
in Industrial Clocks, 
Pressure Gauge 
Movements, Time 
Lags and all small 
parts for Engineering. 





hams 
OF COVENTRY 


ROTHERHAM & SONS LIMITED COVENTRY 
Telephone : 28292 


PRECISION MANUFACTURERS SINCE 1750 
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TO INDICATE CONTROL OR RECORD 
TEMPERATURE 


For accuracy, ease of reading, robustness, economy and long, trouble {ree 
life install Rototherm Thermometers, Controllers and Recorders. Specialists 
'n bi-metallic applications. Write for details. 


ototherm 


BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO. LTD 
Merton Abbey, London, S.W.19 LiBerty 7661 (6 lines) 
Midland Factory : Hollis Street, New Basford Nottingham 77 





THE ENGINEERS’ DIGEST 














ne 
bo 


offer 
to CC 


Vokes 
presse 
pipe si 
from t 
it poss 
The s 
VAF 

centra 
a hig] 
the us 
eleme 
for lo 
ment. 
Other 
applic 
obtair 











free 
lists 


RE 











33” O.D. 
3-20” A/C FLATS 





TAPPED 
1” 2” or |” BS.P. 


a 


IN 





































new transparent 
bowl filter 


offers alternative elements 
to cover all requirements 


VAF 57 


Vokes new filter for use in }”, 3” and 4” com- : ELEMENT 
ir pi Cl iv ” ‘D’ PAK 
pressed air pipelines efficiently removes abrasive ‘Dr PAK 


pipe scale, other solids and corrosive moistures 
from the supply air. Alternative elements make 
it possible to cover all requirements. 

The standard general-purpose element is the 
VAF 57, suitable for removing average con- 
centrations of water, oil mist and grit; where 
a high degree of purity is essential however, 
the use of the ‘D’ Pak is recommended. Both 
elements offer low resistance to flow and function 
for long periods without the need for replace- 
ment. 

Other types of element are available for special 
applications and full details of these may be 
obtained from our technical sales department. 


BAFFLE 





}” B.S.P. SOCKET 
PLUG & WASHER 
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ONE MINUTE MAINTENANCE 
— LIFETIME PROTECTION 


Maintenance can easily be carried out by occasionally 
removing the plug at the base of the filter and draining 
off the collected moisture and impurities. The trans- 
¢ en parent bowl fitted for pressures up to 150 p.s.i. makes 


\ maintenance even easier by giving a clear view of 
% \ XY filtering efficiency and showing when servicing is 
\ WH a necessary.A metal bowl is fitted for pressures over 150 

7) p.s.i. and up to 250 p.s.i. 
— Operating temperatures— 
= ) Transparent Bowl type:—4o F to 120°F. 
— Metal Bowl type: —40°F to 300°F. 


VOKES LIMITED: GUILDFORD : SURREY 
Telephone: Guildford 62861 (6 lines) 


Telegrams & Cables: Vokesacess, Guildford, Telex. Telex: 8-535 Vokesacess, Guildford 





Vokes Australia Pry. Ltd., Sydney Represented throughout the World 
V.515 
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THOMAS CHATWIN & CO. 





for 1OO percent 


accuracy 


in making form tool cutters of all 
types. We have overa century of 
experience in precision engineer- 
ing and non-standard flat and 
spherical form cutters are our 
speciality. 

Look for Chatwin. The name for 
a guarantee in precision and 
accuracy. 

Write for a copy of the 


Chatwin Small Tools 
Catalogue. 


Thomas Chatwin & Co, 
Great Tindal Street 
Birmingham 16 

Phone: Edgbaston 3521 
London Office: 25 Hanover Sq., W.1 
"Phone: MAYfair 8783 

Area Sales Offices in Bristol, 
Manchester & Newcastle-on- 
Tyne. 












PRESSINGS 


If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 
be fabricated by welding, soldering or 
brazing. 

Illustrated here are some examples of 
our products, and similar components 
can be produced to your own specifica- 
tion and design, and supplied in painted, 
plated or enamelled finishes. 
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WARD 


(METAL DETAILS) LTD. 


DARLASTON -: STAFFS 
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INDUSTRIAL 
FINISHES | 
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COLOUR RANY 


of 7 
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THE WALPAM 


UR 
DARWEN 4 R CO Lip 


LONDON 


Ttcemee es 


———__ 


FOUR helpful publications 


Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 

metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 

EPOXY RESIN PAINTS booklet details the complete range of FEROX 

epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 

SILICONE LEAFLET gives information about the use of silicone in heat resisting 
and water repellent paints, bonding varnishes, etc. 

INDUSTRIAL SHADE CARD shows the complete range of colours available for 
all types of finishes. 


All are obtainable free on request to: 


THE WALPAMUR COMPANY LIMITED | 


DARWEN AND LONDON 


Paints, enamels, varnishes and finishes for every industrial need 
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These flow indicators (Type 715 series) are 
versatile units, simple to install and occupying 
the minimum of panel space, with no awkward 
front of panel projections. 


New flush mounting purge meters 


—packaged units with pressure regulators 


@ One hole fixing @ No projections in front of panel 
@ Needle valve operation by coin slot 

@ Coin slot discourages unauthorised adjustment 

@ Self contained units reduce installation costs 

@ Can be spaced as close as 4” centres 





The — consists of four instruments 
YJ 


Type 715 A—Simple indicator. 715 B—IJndicator with needle 
- 4*2 f ‘baa 7 

valve. ‘ 5, C—Indicator, needle valve, and simple pressure regu 

lator. 715 D—lIndicator, needle valve, and differential pressure 


regulator. 


a ee i ee SC cottes: £9. 2021/34 is free 


on request 
FLUID MEASUREMENT AND CONTROL 
t FLOW-DENSITY-LEVEL 


ROTAMETER MANUFACTURING CO. LTD. 
Type 715D. Back view. 330 Purley Way * Croydon * Surrey Tel: CRO 3816 Telex: 2429 
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GD320/34 
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A EO OS AE ee ae 
Est. 1895 


HERMETIC pypeer co.TD 


° ° ° ° Telephone: East 3638/9 
“Hermetic” Works, Priory Rd., Birmingham 6 see Bsc 


Grams: Hermetic, Birmingham 


ai 
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AIRM 


DE 











If it’s a case of 


making a hole — 





do it 
AUTOMATICALLY 
with the 
AIRMEC 


UTOSET 





POSITIONS THE WORK 

Autoset automatic co-ordinate setting equipment 
provides accurate automatic control of the lead screws 
of a co-ordinate table. It enables the table to be 
positioned automatically by means of a punched tape 
(containing co-ordinate information for up to 400 
Operations) Or manually by means of a series of knobs 
and dials. 


SELECTS THE RIGHT TOOL 

Facilities are provided for selecting one of up to ten 
tools and for controlling a large number of other variables 
such as tool] rates, feed depths and spindle speeds. 
CUTS OUT ERRORS 

Autoset is highly accurate—automatic compensation is 
provided for table backlash and cumulative lead screw 
errors. 

CUTS THE COST 

A complete equipment for automatic control in two 
dimensions including tape punch costs only £1,500. 
Manual control considerably less. 


ROBUST AND RELIABLE \ / : — 


No electronic valves used. 
Autoset fitted to 


EASY MAINTENANCE Vero Auto-drill. 6 





















i 


> ie 


Da ie is spindle Turret 1—32” - 

Descriptive leaflet No. 186 sent on request oe : 
Full details available from 
Catmur Machine Tool Corpn. 
Ltd., 103 Lancaster Road, 


table. Spindle speeds 300- 
\ Nray ( ((X yndon 
Airmec Low cost tape control eae 


6000 r.p.m.— * drill capacity. 
AIRMEC LIMITED - HIGH WYCOMBE -: BUCKS -° TELEPHONE: HIGH WYCOMBE 2501/7 














ms 
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a new home for 7 







sey com: 


This new, well equipped factory at 
Sheerwater, Surrey, is a fitting home for 
Royce Electric Furnaces—a stable worthy of 
the thoroughbreds it produces! ’ 5 
Now more than ever you should specify a Lj oJ ey 7) 

Royce furnace. Choose from the comprehen- 
sive range of Royce Standards or have a 
Royce ‘Special'—a furnace designed for you ROYCE furnaces specially 
to meet your requirements. 


designed for your requirements 
For your new furnace get a quotation from 





Royce. cost no more than standard plant 
— 
ROYCE ELECTRIC FURNACES LIMITED | 
: iteeaealll ALBERT DRIVE SHEERWATER WORKING SURREY Telephone: Woking 5401-4 
With a complete range of Econom: 
REPEC SPIT removin, 
dependable hoisting, down. 7 
loading and handling develope 
equipment, Aabacas offer Glasgow 
you over forty-eight years The § 
; experience in the science veyor on 
of saving tim2, space and loose: mi 
varied fi 
production costs. shee: 
capacity 
coal per 
To ac 
tions in 
alloy st 


equivale 
AABACAS ~* 
“| first name in ELEGTRIG GRANES, TELPHERS & HOIST 


SEND NOW FOR COMPLETE REFERENCE CATALOGUE TO SALES DEPT; 
AABACAS ENGINEERING CO. LTD. Head Ofice & Works: GRANGE RD., BIRKENHEAD. Telephone: aaa 


London Of 






fice 
MARTINS HOUSE, 29 LU DGATE HILL, E.C.4 
Tel: CITy 7831-2 


ST. 









all’, 
®. 


DEC 
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NICKEL ALLOY STEELS 


ensure reliability in loading 














Bevel pinion and crown wheel assembly 
for gathering head. 
| 
Economical coal production depends upon rapidly TYPICAL MECHANICAL PROPERTIES OF 
removing coal or stone when it has been brought 
down. To do this the Samson Loader has been a NJ . > & 
developed by Mavor and Coulson Ltd., Bridgeton, 
Glasgow, S.E. . 
The Samson Loader is essentially a flexible con- These illustrate its strength and toughness in massive sections 
veyor on to which two gathering arms quickly pull * YIELD STRESS | MAXIMUM | ELONGATION 
loose material. The delivery end of the jib can be = a t.s.i. STRESS t.s.i. per cent ft. tb. 
varied from 2 ft 1 in to 8 ft 4 in high, and peak 
capacity working for Model MC3 is up to § tons of on piace yin “ ‘* se . i 
coal per minute. 24 in. dia.| Oii quenched 830 C. 58 63 21 68 
To achieve reliability under the difficult condi- tempered 650 C. 
tions in coal mines, the designers specified nickel sel aa peor ee i - - nal 
alloy steels notably En25, En36B and En24 or 6in. dia. | Oil aaaul 830 C. 55 61 2 63 
equivalents for high impact values. These steels are tempered 650 C. 


























used for gear shafts and other components. 
By utilising the better properties obtainable in nickel alloy steels, dimensions can 


be reduced, lighter constructions produced, distortion through heat-treatment 
minimised and reliability and economy achieved. 


Please send for our publications entitled, ‘The Mechanical Properties of ' 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’. 





“MOND NICKEL 









THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW1 


toa wilalio 
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A brand new Zeiss instrument for the precise 
measurement of extremely small bores from 0.0018 in. 
to 0.078 in. in diameter. 

The measuring principle of the instrument is such 
that the bore to be measured is contacted by a glass 
bead of known diameter at two opposite points 
and the travel of the glass bead is measured by 
means of an installed glass scale and of an eyepiece 
screw micrometer. The diameter of the bore is then 
found by adding the diameter of the glass bead to 
the ascertained travel of the glass bead. 

The setting up of the test specimen can be achieved 
very rapidly, and the position of the stage plate 
combined with the excellent working distance enables 
the test piece to be manipulated easily. 


The internal scale in the eye-piece screw micrometer 
is up to the accepted Zeiss optical standards. 


Please write for details to: 


CARL ZEISS C.Z. Scientific Instruments Limited 
JENA 12a Golden Square, London, W.1 


Tel: Gerrard 4488 





CLASS P CAT. 440 AC5 ENERGY LIMITING 


REWIREABLE FUSE LINKS 














This range of Aeroflex Fuses has a proved breaking 
capacity of 46 KA and a standardised fusing factor of 
1.25. Known as the AD and FC types, they are fully 
interchangeable with their predecessors, the AF and CM 
patterns, and, of course, they are rewireable—fuse links 
are not discarded when blown, they can be returned for 


a . a prompt replacement in our rewiring service scheme. 
Characteristics Send for Publication CF.2. 


Parmiter Hope & Sugden Ltd 


MANCHESTER 12. 
London: 34, Victoria St.,S.W.1. Glasgow: 5, Somerset Place,C.3. Birmingham: 39/41, Carrs Lane, 4. 
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' MERCER | 

















DIAL 
INDICATOR | 


ieee 


Designed and made to the most MODEL 303. 
Reading to 0°0001” 


rigid specifications, this range of with travel 0-008". 


indicator represents a major stride 


Reading to 0°0005” 


MODEL 301. 
( with travel 0°040”. 


in British Dial Gauge manufacture. 


Numerous mountings available. \ 


THOMAS MERCER LIMITED 








wa y3ay of St. Albans, Hertfordshire. TELEPHONE ST. ALBANS 55313 
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New Holden advance with 


UJRWUISSO}U 















Thin with water. 


Hot Spray, Cold Spray or Dip. 


No Fire Hazards 







WATER THINNED STOVED COATINGS 


Based on RESYDROL Resin 


Ask us for full technical details: 
ARTHUR HOLDEN & SONS LTD 
BORDESLEY GREEN ROAD 
Telephone: ViCroria 2761 






made by Holdens” 









A brand new 


Optimum Corrosion Resistant Properties. development 


* 
* 
4 For Application to Ferrous and Non-Ferrous Metals. HOLDEN 
* 
* 















BIRMINGHAM 9 
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HYDRAULIC 
PRESSES 


We make hydraulic presses for any purpose 


Low and high pressure pumps 
Control units 


LET OUR DESIGNERS MAKE THE MACHINES 


TO SUIT YOUR SPECIAL PROBLEMS 















For instance: 


Fully automatic 650 





press with tools for produc- 
tion of stainless steel sinks 
extruded in one operation 


tons 






















THE ENGINEERS’ 


I/S HYDRAULICO 


Odder - Telephone (065) 4 0577 - Denmark - Europe 








DIGEST 






















(Because we like to thoroughly digest our customers’ problems !) 


We like to see a job well done. And we like to see our customers happy! 
Getting our teeth deeply embedded into our customer’s problems—no matter how specialized 
and individual—is the backbone of the MVC service! 


Over 30 years’ experience and ‘‘know-how’”’ has been built-in to our range of over 100 automatic 
control valves. People control water with them, gas with them, oil with them, steam with them 
and a host of other industrial liquids and gases too. Mushrooms are grown with them, jam is 
made with them and ships’ cargoes are frozen with them! 

You'll find that expert consultation and advice cost you absolutely nothing at MVC. Our full 
experience is at your disposal. Many times, what has first appeared to be impossible has been 
achieved. Why not write now for our new comprehensive catalogue No. 27 which contains full 
details of our complete range! 


The Magnetic Valve Company Ltd 














DECEMBER, 


7 KENDALL PLACE - BAKER STREET - LONDON wW.t. HUNTER 1801 


4 
y 
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THROWING 


AZ gh , 
ON THE SUBIJECT.. 


ELECTRIC LAMP CAPS 
PRE-POSITIONED FOR 
ASSEMBLY BY 


[Do ORE S 


BOWL FEEDERS 








Feeding bayonet cap shells at the rate of two per second 
for assembly of contacts znd insulation is a_ typical 
application of Podmores Bowl Feeders specially designed 
for the bulk handling of small components. Whatever 
your feeding problem a Podmores Bowl Feeder can be 
tooled to suit your exact requirements. 


Write for detailed information enclosing a sample or 
drawing of your component if possible. 


eo. ODIMGRES ES 


HANLEY - STOKE-ON-TRENT 


Tel: Stoke-on-Trent 23257-8 




















COMPLETE 
RANGE OF 
BENCH, PILLAR, 
AND AUTOMATIC 
DRILLING 
MACHINES 


From 6 to 50 mm 
capacity. 























Multiple drilling heads 
with fixed, variable and 
in-line arrangement. 
SPECIAL MULTIPLE 
DRILLING HEADS 
TO CUSTOMERS’ 
DESIGNS. 


Agents wanted for un- 
represented countries. 























Fabbrica Italiana Trapani 


IDEAL MILAN O-ltaly 
Piazzale PASOLINI, n.2 - Telef. 694.27: 


Wl hers of Fine on =" 
Sn tings for over Sa 
a Centuu, yy - = 








ADB, * 


My ‘s 
eo Ss 
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i-) ye 0 
ST UNDERNORMAL /¢y 7 
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BROADBENTsCO. eo wlll 


Ghove Snring Workd, WINCOLN STREET 
ROCHDALE Lancs. Atone Rochdale 48288 
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the 
book 
that 
has taken 


thirty- 
five 


years 
" to 
_ produce 








ISSUED BY THE GLAND PACKINGS DIVISION OF ENGLAND 


...it embodies the experience 
of 35 years as specialist 
manufacturers of gland 
packings. 





Over the years we have produced a number of catalogues 
of our range of gland packings, each one more informative 
than its predecessor. But this latest publication breaks 
entirely new ground. 


It is the most comprehensive reference book to the use 
of gland packings ever produced anywhere in the world. 


In the space available here it is impossible to describe all 
the contents, but we will send to you, free of charge and 
postage paid, a copy of the publication. Please write to 
Crane Packing Limited, Gland Packings Division, Slough, 
Bucks. /f vou require the publication to be addressed per- 
sonally to you, please let us have your name and address, the 


name of your Company and your position in the Company. 





Crane 
Packing 


OF SLOUGH 








E) 
COMPANY 
(Wes ® J 
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Manufacturers of : 

ECCENTRIC PRESSES 
from 4 to $00 tons pressure 
In the following models : 
INCLINABLE 
OPEN-FRONT 
DOUBLE-COLUMN 


GUILLOTINE SHEARS 


for sheet metal 
from 1000 4 mm to 2000 


PROFILING MACHINES 


INDUSTRIA MECCANICA VILLASANTA 


di Galli Alfredo 
VILLASANTA (Milano) 


via G. GALILEI, n.2. Tel: 21-74 (rete Monza) 


20 mm 















UNIVERSAL 
MACHINE 


to be mounted on 
any type of lathe 
for MILLING 

BORING 
DRILLLING 





ke — =e 

A highly efficient machine 
to help you in your 
production 





INTERNATIONAL 
PATENT 





senenereetnes 













Main spindle: made of hardened steel, mounted onhigh-resistance bearings -merged in 0! | 
| 


Spindie movements: obtained by a reduction motion which, together wilh the two pulleys, permits | 


to get to a wide range of speeds. - Vertical spindie run: milling cutter: 150 mm. - Speeds: 85, | 





160, 285, 410, 740, 1360 rev./m Motor power: 0,40 HP Weight: about 39 Kg 





AGENCY REQUESTS FROM DIFFERENT COUNTRIES WILL BE EXAMINED 


| BR \ IVI CORSO VITTORIO EMANUELE, 228 - TEL. 24033 
sia sila ® . PIACENZA (ITALY) - PIACENZA WORKS 











UK.BRAR 
UNITED | 


CANADI 
2430 | 


DEC 





NS ee 





save time and money 








WITH DIXLINK V BELT 


Because DIXLINK is completely detachable and made from the finest quality materials, pure 
fully adjustable, because it can be used where natural rubber, cotton duck woven to our own 
pulleys are mounted between bearings or in special specification and high grade steel studs. 
confined positions, because it can be fitted to It is manufactured in various sizes covering the 
any length without having to design a standard M, A, B,C and D rubber Vee-rope range in both 
centre distance, because there is no need to 40 and 28 angle sections. DIX LINK is available 
carry large stocks (one coil of the appropriate in qualities that resist oil, heat and _ fire. Its 
section will cover all requirements), because of performance is a source of satisfaction to all 
a dozen other regsons, DIXLINK is the ideal users. Contact our nearest branch for technical 
V-belt drive for any and all types of installation. advice on all power transmission problems 
DIXLINK, like all other DICK products, is today 


R. & J. DICK LTD. For further 


information 
HEAD OFFICE AND FACTORY - 
GREENHEAD WORKS, GLASGOW, S.E. woite far eur 
Tel: BRidgeton 2344 (5 lines) Grams: Guttape:,cha, Glasgow latest Brochure 


THE NAME WHICH MEANS DEVELOPMENT IN POWER TRANSMISSION 





UK.BRANCHES: Glasgow. London, Bristol, Birmingham, Manchester, Leeds, Newcastle. Dundee, Belfast and Dublin EUROPEAN BRANCHES: Amsterdam and Vienna 
UNITED STATES FACTORIES: Totowa, New Jersey and at Muscatine, lowa BRANCHES: New York, Chicago. San Francisco, Los Angeles, and Seattle 


CANADIAN SUBSIDIARY: R. & J. DICK (CANADA) LTD., AGENCIES IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
2430 Fairview Avenue, Burlington, Ontario. Tel : Nelson 7/1851. 
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The ese initials \, 


guarantee ihe 


quality 


x’ 
ene 


“CRS” stands for Charles Richards 
& Sons, of course. The extra *R” 
stands for the grade, and identifies 
the bolt as a ‘Hi-Strain’ 45/55 tons 
tensile And all of it means high 
resistance to stress and vibration 
See that your bolts are signed with 







this long-lasting guarantee of maxi- 
mum safety 





BOLTS CHARLES RICHARDS & SONS LTD. 


P.O. BOX No. 23 - DARLASTON - WEDNESBURY - SOUTH STAFFS. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards’’ Darlaston 









CAPSTAN 


AUTOMATIC 


AND SPECIAL 
TURNED WORK 


ALSO_ 
FORGINGS 


AND ‘BRAMMER 


PRESSINGS (REGD) 


LOOK FOR THE “B’ ON THE STUD 
ARMSTRONG STEVENS 





NOTE LAT el Tv sto 
H. BRAMMER & CO. LTD., 
HUDSON ROAD, LEEDS 9. 
Ai WEE 91 PU ol PUaT9 





WHITTALL STREET. BIRMINGHAM - 4 
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A 


Type V500 delivering 525 c.f.m. of free air at 





100 p.s.i. 


What do you look for when you 


Embodying the characteristics that have 


are choosing a stationary made “BROOMWADE” equipment 


compressor ? Low running costs ? world-famous, and incorporating many 


High efficiency ? Minimum 
maintenance? Compact 


new features, the “V” Type Range 
represents the most advanced, reliable 


and economical compressors we have 


dimensions ? Reliability ? ever produced. Four models are avail- 


able with outputs from 365 to 1,000 


... the NEW *V? TYPE os 
RANGE has them all! Write for Publication No. 351 C.E. 











“BROOMWADE 
a 


BROOM & WADE LTD., P.O. Box No. 7, High Wycombe, Bucks. 
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Air Compressors and 
Pneumatic Tools 
YOUR BEST INVESTMENT 


Telephone: Heh Wycombe 1630 (10 lines) Telex: 83-127 
782SAS 


221 








Foremost in advanced Welding techniques 


Specialists in complete design and 
manufacture of all types of standard 
and special purpose resistance weld- 
ing equipment from 1 kVA to 
1500 kVA or greater, and including 
fully automatic conveyor and hopper 
fed lines for high speed production 
requirements in the automobile, 
aircraft, steel drum, and wire indus- 
tries, and all branches of engineering. 


Also 


Designers and Manufacturers of: 
Special Purpose Jigs and Fixtures: 
Press Tools and Dies: 
Electronic Controls: 
Tube Mills and Cycle Rim: 
oe Forming and Welding Equipment. 


Apply for full Specifications and Literature to: 
Dept. E.D. 






































WELDER & MACHINE CO.LTD. 





CASTLE MILL WORKS - 









Illustration of fully automatic conveyorised door line supplied to leading British 
Automobile manufacturer. Production rate—two completed doors per minute 
including all welding and clinching operctions. 


DUDLEY - WORCESTERSHIRE - ENGLAND 
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PLASTIC BLADED PROPELLER FANS 


Attractive appearance. 

Aerofoil section plastic bladed Impeller. 
12” - 18” nominal diameter. 

800 - 4,000 c.f.m. 


Competitive prices and deliveries. 


AN IMPORTANT 
NAME IN 


: VENTILATION 
Specialists in all forms 


of air treatment 


Industrial Fan < Heater (0. Ltd 


Gage WORKS, BIRMINGHAM, II. phone: VIC 2277 
and at LONDON, MANCHESTER. SWANSEA 
MEMBER OF THE SIMMS Group OF COMPANIES 
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WHEELS and 
PINIONS 











A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


7S IRTH-DERINON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 





THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD, 
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CORRECT HARDENING PROCESSES 


As quenching oil is used over a period of 
time, scale and fine metal oxide accumulates 
in the oil and carbon contamination arises 
from the contact with hot metal. The 
deteriorisation products give rise to gummy 
substances which ultimately affect the 
viscosity of the oil thus interfering with the 
rate of cooling and affecting the efficiency 

of the hardening process. Menrow Limited 
have developed equipment dealing with the 
deterioration of quenching oil, each plant 
being produced to suit the conditions 
prevailing. In addition, Menrow Limited 
manufacture a range of equipment for filtering 
cleaning fluids or cutting oils used in the 
processing and machining of metal products. 


MENROW 


MENROW LIMITED, 

FILTRATION DIVISION, 

!, SEKFORDE STREET, LONDON, E.C.1I. 
Phone* Clerkenwell 8911 50) 






FILTRATION 
























THORP EQUIPMENT FOR THE INDUSTI 













































GAS FLOW — 
Pasay Cu. ft./Hr 
lg Coal Gas 
INDICATORS —— 
i 8) 
Direct Reading, variable aperture ¢ ; 3 60 
type, from 0 to 150 Ib./sq. inch. 4 es oe i 
For all types of gases; can be calibrated : 
to customers’ requirements. Brass 3 230 
body, stoved black crinkle finish. | 420 
Cast Iron Body for Corrosive Gases. T 650 
Scale Plate in black crinkle, chrome . Se | 
or polished brass. Iz 
All Unions, etc., chrome plated. 2 1600 
Stainless Steel Float, in clear glass tube. 24 2500 











Customers when ordering should state— 
(a) Specific Gravity and 
Working Pressure. 
(6) Maximum and Minimum 
Rates of Flow. 
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A new model? 
EVEL thy 









Take a sales curve and relate it to the shape 
of your new product. Perhaps dies comes into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


ion SOE Re RONNET Vickers-Armstrongs (Engineers) Limited 


Talk over your requirements with 
: DIE DEPARTMENT EI SWICK WORKS NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101 
Vickers at the 2lanning stage : : . jai 


TGA EN4OB 
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Accepted standard - for hardness 


All Vickers Hardness Testing Machines, including 
portable testers and gear hardness teste:s are 
equipped with the Vickers Micrometer Ocular 
which, in conjunction with the Vickers Diamond 
Indenter, gives readings in the internationally 
recognised VPN (Vickers Pyramid Numerals). 


ROLLS-ROYCE 


Vickers Hardness Testers are used to test a wide 
variety of materials and components during pro- 
duction ofall Rolls-Royce engines. These compact, 
versatile testing machines provide a simple, ac- 
curate method of metallurgical control at the Please send for catalogue giving full 
place of production. details of Vickers Hardness Testers. 

















1 Six-cylinder diesel engine produced by 
Rolls-Royce Oil Engine Division for power- 
ing tractors. 





2 Rolls-Royce Conway by-pass turbo-jet- VICKERS-ARMSTRONGS ( ENGINEERS) LIMITED 
power unit for many of the new jet airliners _ e . rs 
including the Vickers VC10. 13 City Road London ECI Tel: METropolitan 8877 Grams: Vicksbox Ave London 
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INVICTA Hydraulically Operated 
PLANERS 










17 sizes 3’ » 3’ x 2’ 6 upto 14 x 4 6’ 3’ 
capacity. 

Infinitely variable table speeds with quick 
return. 


Hydraulic tool lift. 
Automatic lubrication of bed ways. 


Rapid vertical traverse of cross 
standard. 


* Centralised controls. 


++ OF 


rail 


Additional tool head on cross 
rail. Milling heads. Grind- 
ing heads. Rapid cross 
traverse of heads. Outer 
Support for cross rail. Con- 
certina guards for all ways 
are available to order. 

Double column machines 


available on request. Stenderd 10M 8° x3'x? 


machine 
B. ELLIOTT (machinery) LTD. 
(MEMBER OF THE B.fELLIOTT GROUP) 
VICTORIA WORKS, WILLESDEN, LONDON, N.W.10 
Telephone: ELGar 4050 (10 lines) Telegrams: Elliottona, Harles, London 
Overseas Subsidiaries: CANADA, U.S.A., AUSTRALIA, SOUTH AFRICA ae 
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The FLUID FRICTION CLUTCH 
for ELECTRIC MOTOR DRIVES 


r built vt Richard 

aoc ae is one:of many fitted The fluid friction clutch 
csiehy che Fluid es a Closch, combines a fluid and centri- 

fugal coupling, utilising the 
best of each type. It provides 
a really smooth take up from 
rest while the centrifugal 
element ensures a positive 
drive with cool running. 

With the fluid clutch the 
electric motor is permitted 
to accelerate to its full 






speed in the shortest pos- 
sible time and the current 
quickly falls to a safe value 
while the load is accelerat- 
ing under the influence of 
a substantial torque. 


Write for details of this 
interesting unit 


35 Ait URS Ce oo. LTD Bo) 


Patentees and makers of ‘Wilson’ Gearbox 





LYTHALLS LANE +: COVENTRY «© ENGLAND 











Run rings 
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You can choose from Standard’s Outstanding Range of 
PISTON RINGS AND ASSEMBLIES 


ifor any type of engine ... Steam, Petrol or Diesel... 





Fivom colamerolanlola-t-\-ielae-lale man ela- tell lomel ym 
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THE STANDARD PISTON RING & ENGINEERING CO., LTD., 
Premier Works hoe Road . Sheffield 9 . England 
Telephone: Sheffield 42076 (3 lines) Telegrams: Ocean, Sheffield 9. 
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Sparking time: 





THIS MEDAL DIE took | hour 55 minutes to make on the new GKN Spark Machine, Model 
B2. How long would it have taken by other methods? 

When you've worked it out, consider the GKN Spark Machine. /t is faster, more accurate, 
more versatile, more compact and better designed than any other machine of its kind, yet both 
installation and running costs are low. 

The GKN Spark Machine was designed by the GKN Group Research Laboratory. Not 
only is it backed by all the Laboratory’s technical resources, but every user of the GKN 
Spark Machine can count on regular visits from the makers’ Technical Representative to 
ensure that he gets the most from his machine. 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN Spark 
Machine is something it will pay you to know about. Ask our sales agents for an illustrated 
brochure on the GKN Spark Machine (Models BI & B2). Ask them now. 


WELSH METAL INDUSIRIES LTD. 
Caerphilly, Glamorganshire. 


The GakaNn Spark Machine Sales Agents U.K. 


DESIGNED BY THE GKN GROUP RESEARCH LABORATORY 


M. C. Layton Limited, Abbey Wharf, 
Mount Pleasant, Alperton, Wembley, 
Rudkin & Riiey Limited, 

Cyprus Road, Aylestone. Leicester 
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it’s time to 


the possibilities of 


Progress to date proves that there are 
immense possibilities in industry for Tensator 
Springs and Motors. 

Many existing products are wide open to 
improvement by the application of one or 
other of the basic Tensator forms. Entirely 
new applications can be designed to utilise 
the valuable Tensator characteristics. 


TENSATOR 


EXTENSION SPRINGS 


can be supplied for loads of 5 grammes to 82 
lb., and for extension 0-40 feet. 


IF YOU HAVE A POSSIBLE APPLICA- 
TION IN MIND fill in and post the coupon 
to-day. 


explore 


CONSTANT 
FORCE 
SPRINGS 


Please give the following details: 

1: Load 

: Extension 

: Total number of operations per day 


Expected life years 


wn Fk WwW NY 


: Carbon or stainless steel 


Space available 


OVP> 








Address 





EXTENSION > 


To TENSATOR LTD., Acton Lane, London, N.W.10 
Please send design and quotation to: 


Name of firm 


For attention of 
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Agency—John Mitchel! & Partners Ltd. 
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Vincent Engineering Co. Ltd. 140 
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Agency—Notley Advertising Ltd. 
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Whitehouse Industries Led. = 
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Wilson, L. E., aw Co. Ltd. .. 135 
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Wolverhampton Diecasting Co. Led., The...... 76 
Agency—Sterling Advertising Ltd. 

Woodside Die Sinking Co. Ltd. —_ 
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Agency—Everett's Advertising Ltd. 
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nylon 
at its best 
is called 





The Nylastic bearing is now 
firmly established as the 


ideal bush for swivel arm 
and lever applications. Ny- 
lastic is also used for steer- 
ing joints, diesel fuel pump 
coupling discs, chain  re- 
action pads, cable support 
clips, and is used with com- 
binations of rubber and 
metal for steering column 
bearings, anti-vibration clips, 


earthing clips, etc. 


The experience gained over 
the past years enables us to 
give a unique service in 
advice and design for this 
increasingly popular mater- 
Staff 


available to give you infor- 


ial. Our Technical 


mation and suggest schemes 
for your particular applica- 


tions. 


HOWARD GLAYTON-WRIGHT LTD 


[=] WELLESBOURNE 


WARWICK 
232 


Phone: WELLESBOURNE 316 


Grams: ‘CLATONRITE’ Wellesbourne 





Plan your maintenance using 


SMITH 


counters 


Smiths Synchronous Hours Count 
ers can be fitted to all A.C. Mains 
Operated machinery, plant etc 
Robust, reliable logging of accurate 
running times. Totals up to 10,00 
hours. a trip Counter can bh 
included 


you can count on 


NVITHS 


to last. . . and last 








Write for full details to 


\) TTS INDUSTRIAL DIVISION 


{S. Smith & Sons (England) Ltd, 





neluding the marketing of industrial products 


under the trade marks of Smiths and Kelvin Hughes 


Chronos Works, North Circular Road, London NW2 - Phone: GLAII3# 





transmit more torque for size and 
weight than any other clutch 


for “OVER-RUNNING— 


illustrated by this application coupling an auxiliary 
geared motor with the driving motor of a printing 
machine for starting, inching and slow speed oper- 
ation. The clutch over-runs continuously when the 
main motor is driving 


*In one phase of a mechanical cycle the clutch 
transmits torque; in the other phase of the cycle 
the driving member comes to rest, or reduces speed, 
while the driven member continues to rotate. 


RENOLD CHAINS LIMITED 
(SPRAG CLUTCH UNIT) 
50, CATHEDRAL ROAD 

CARDIFF 





THE ENGINEERS’ DIGEST 
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Whatever’ needs cleaning — 
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ae _ \ grease is no problem / 
~~ —thanks te GUNK/ 


When machinery is idle it is costing you money—therefore it 
is essential that the important job of cleaning and maintenance 
should take the least possible time. That’s where GUNK comes to 
your assistance, for it provides the complete answer to the problem 
of oil and grease. All you do is brush it on and then rinse it off 
with cold water, and all traces of oii and grease have instantly 
disappeared. It is clean to use and requires no preparation. 
And you can use it anywhere—all types of machinery, floors, 
walls, etc. 











Supplied in 5, 10 and 40/45 
gallon drums. Send for free 
sample and prove for yourself 
how effective Gunk is! 








Manufactured by 





BENNETT (HYDE) LTD., BOSTON MILLS, HYDE, CHES. 


HYDE ‘377 8/9 

















torque sense 


ELIMINATE HUMAN ERROR 






A range of test rigs 
to cover loads up 
to 1,100 lb/ft 









You can eliminate the 
uncertainty of the human element 
and much wastage of time and material 
by installing ACRATORK. 
ACRATORK spanners are unaffected by side 
loads and remain accurate for long periods without 
adjustment. Seventeen models provide for all 
loads up to 1,000 Ib/ft. 


5 WO}RIK CORY BROTHERS 
eeareanal TORQUE SPANNERS & co. LTD 


Corys’ Buildings, Cardiff. Tel: Cardiff 31141. 


world distributors for: 
THE ACRATORK ENGINEERING COMPANY LTD 


makers of precision torque loading equipment. 

















Milling cutters, twist drills, reamers, taps and dies, dieheads, 
tapping attachments, screwed shank tools and chucks, thread 
rolling dies, drill chucks, drill holders and adaptors, arbors, oil 
and suds pumps, machine vices, lathe chucks, magnetic chucks 
and equipment, hacksaw blades, broaches, limit switches. 


B.S.A. NAMCO dieheads are simple in construction and easy 
to adjust. Circular chasers ensure extreme accuracy of thread 
form and long life; they can be reground through 270° of their 
circumference. The range includes types for stationary or 
revolving spindles and for Swiss type and turret automatics. 


supreme 








B.S.A high speed tapping attachments. A quick 
easy pre-setting ensures correct tap-driving 
pressure with reserve elasticity to relieve the 
tap of extreme stresses should it encounter an 
obstruction, thus preventing tap breakage. 
Three sizes utilise standard hand taps in the 
range 7” BSF to 12” W., and two versions for 
capstan and turret lathes, 7” to 1”. 


variety and quality 


B.S.A. SMALL TOOLS LIMITED 
BIRMINGHAM 11, ENGLAND 
Cables: MADRICUT BIRMINGHAM TELEX 33-451 


Sole Agents Gt. Brit. 

BURTON GRIFFITHS & CO. LTD. 

Montgomery Street, Sparkbrook, Birmingham 11 
Tel: VICTORIA 2351 
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